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Han HCTopHHecKMii oSaop chctcm h npeiicTaaneHHH o6 ocmobhux jihhhhx asoniouHH jjHHocJjjiareraiaT. 
CjsejiaHa nonuTKa oueHHTb poiicTBCHHue cbx3h npeACTaBMTejieit rpynnbi c yneroM HoeeiiuiHx iiaHHUx no 
yjibTpacrpyKType, Shoxhmhh h MonexyjiHpHOH 6HonorHH. OrMeneHa orpannHCHHOCTb nanHbix no MOJieKynapHoii 
SnojiorHH. O6cy5itaai0Tca poacTBeHnwe cbhbh jjHHOcJjjiarenuiaT h flpynix rpynn ojjHOKJieTosHbix opranHSMOS, 

KniOMeBbie cnoBa; Dinoflagellata, KJ)accH(|}HKauHa, (|>HnoreHHfl, asojiiouHa. 

HHHO(|)JiarejuiaTbi npeacraBJiaiOT co6oh lUHpoKO pacnpocTpaHCHHyio rpynny npcHMy- 
meCTBCHHO OaHOKJICTOHHblX MOpCKHX OpraHH3MOB. KaX OflHa H3 aOMHHHpyiOmHX rpynn 
MopcKoro (|)HTonjiaHKTOHa ohh H3BecTHbi c lopw (Sarjeant, 1974). B nacToamee BpcMa 
Hac^HTbiBaercH okojio 2500 cOBpeweHHbix bhaob h 3800 HcxonacMbix bhaob flHHO(|)jia- 
rejuiar (Williams et al., 1998). H3-3a neacHoro TaKConoMHHecKoro nojioxeHHa b CHCTewie 
opraHHHecKoro Mnpa aHHO(|)jiarejuiaTbi npHBJicKajiH BKHManne OoiaHHKOB, 3oojioroB, 
npOTHCTOJioroB H najieoHTonoroB. F. Taylor (1976a ; 38) othocht aHHo4>JiarejiJiaTbi k 
«HaH6ojiee (^njicTHHecKH napaaoKcanbHbiM 4>aarejuiaTaM». B oxeHecTBeHHOH nayKe h 3- 
BecTHbi JiHUib 2 MOHorpa4)HH no coBpeMCHHbiM AHHo4)JiarejuiaTaM (KnceneB, 1950; 
KoHOBajioBa, 1998) h 2 — no ncKonacMbiM (Bo3)KeHHHKOBa, 1965, 1967). Bonpocbi 
4)HJioreHHH H KiiaccHctiHKaiiKK aHHO(|uiarejuiaT oOcyxcaaioTca tojibko b paSoxe T. O. Bo3- 
}KeHHHKOBOH (1967), Ha ochobc flByXBCKOBoro onwxa HCcneaoBaHHa 3toh xaKCOHOMHHec- 
KOH rpynnbi Obuia paapaOoxana eannaa KJiaccHcJmKauna coBpeweHHbix h HCxonaeMbix 
flHHoi^jiarejuiax (Fensome et al., 1993). 

B HacxoameH cxaxbe aan o63op npejtcxaBJienHH o6 ochobhbix JiHHwax aBOJiiouHH 
;tHHo4)Jiarenjiax h CAenana nonwTKa oucHHXb hx poACXBeHHbie csasH c ynexoM HOBCHuinx 
AaHHbix no ynbxpacxpyxxype, Okoxkmkh h MOJiexyjiapHOH 6HOJiorHH. 


HcTopHHecKHH o63op CHCxeM AHHo^uiarejuiax 

riepBbiM opraHH3MOM, oxneceHHbiM k AHHO^uiarejuiaxaM, 6biJia Noctiluca, H3BecxHaa 
B JiHxepaiype c cepcAHHbi XVIII b. (Baker, 1753). 20 jiex cnycxa O. Muller (1773) onncan 
2 BHAa npecHOBOAHbix AHHOcfiJiarejiJiax, HSBecxnbix b nacxoamee spewia xax Ceratium 
hirundinella (O. F. Muller) Dujardin h Peridinium cinctum Penard. J0[o cepeAHHbi 1880-x rr. 
CHHxanocb, hxo noacox (xapaxxepnoe AJia AHHo4)narejTJiax oOpasosaHHe) coAepxHX paA 
pecHHMex. Ho 3xoh npnHHHe hx nacxo nasbiBajiH pecHHHHbiMH (^jiarejuiaxaMH, hjtih 
CH nHO(|)JiarejiJiaxaMH. Ilocjie onHcaHwa C. Ehrenberg (1830) poAa Peridinium npeAcxaBH- 
xejieii axofi rpynnbi Taxx<e cxajiH HasbiBaxb nepHAHHcaMH. 

PaHHHe xjiaccHcbHxauHH AHHocJijiarejuiax BXJiioMajiH npeAcxaBHxejieH necxojibXHX 
poAOB B npeAejiax OAHoro cewieHcxBa. Jlna xjiaccH4)HxauHH AHHOcJjnarejijiax xapaxxepna 
ABOHCXBCHHOcxb HOMeHXjiaxypHoro noAXOAa. MnorHC asTOpw cneAOBajiH npaBHJiawi 3oo- 
jiorHHecxoH iiOMeHxnaxypbi (Bergh, 1881; Saville-Kent, 1880—1882; Stein, 1883; 
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Butschli, 1885; Kofoid, 1909; Lebour, 1925; Peters, 1930; Abe, 1981, h flp.). HaOjiiofleHHH 
3a paaMHo^eHHCM h oOHapyxcHHe uejuiK>Jio3bi b cocxaBe KJieTOHHOH ctchkh no3Bo;iHJiH 
H. Carter (1858) h E. Warming (1875) Cflenaxb BbiBo;i o pacTHTCJibHOH npHpoae ahho- 
(|)JiarejiJiaT. Warming (1890) h A. Engler (1892) ObuiH nepBbiMH, kto noMecTHJi ahho- 
(JjnarenjiaT b uapcTBo pacTCHHii. B Oojiee nosflHHX paOorax ncnojibsoBajiH OoxaHKHecKyio 
HOMeHKJiaxypy b oxHoineHHH flHHo4)jiarenjiax (Schiitt, 1896; Lemmermann, 1899, 1910; 
Pascher, 1914, 1927, 1931; Lindemann, 1928; Schiller, 1931—1937; Fott, 1959; 
Bourrelly, 1970; Loeblich 111, 1970, 1982; Taylor, 1976b; Tappan, 1980; Dodge, 1984; 
Sournia, 1986; Popovsky, Pfiester, 1990). KjiaccH4)HKauHH R. Bergh (1881) onpeaeJiHjria 
psfl xeHfleHUHH, nacxb Koxopbix cymecxByex no ceii aenb. Oh paaaejiHn aHHo4)narejijiax 
Ha aecMOKOHXHbie — c anKKajibHbiM pacnojioxeHHeM jKryxHKOB h aHHOKOHXHwe — c 
BenxpajibHWM pacnojioJKeHHCM xcryxHKOB. 3xo paajiHHHe b pacnojioxcHHH xcryxHKOB 
npHHHMaJIOCb BO BHHMaHHe MHOXHMH aBXOpaMH B nOCJieflyiOmHX KJiaCCH4)HKaiiHaX. 

A' Pascher (1914, 1927, 1931) pa3pa6oxaji CHCxewy, b Koxopofi oOieaKHKn aHHot^naren- 
nax, pa4)Hflo4)HueH h xpHOXOMonaa noa HaaBaHHeM Pyrrophyta (Pyrrhophyta b xaaccH- 
(|)HKanHH 1931 r.). B npeaeaax aecMOKOHXOB h awHOKOHXOB oh BbiaeaHa necKoabKO 
nopaaKOB Ha ochobc paaaHHHH b xwnax Mop(|)oaorHHecKOH cxpyKxypbi xeaa (awieGoHaHbiH, 
KOKKOKaHblH, HHXHaXblH, MOHaaHblH). B HBCXOBUtee BpeMH MSBCCXHO, MXO CXOaCXBO XHHOB 
cxpyKxypbi xeaa He BBaaexcH xopomHM noKaaaxeaeM poacxBa, xax xax xcH3HeHHbiK UHKa 
oanoro BHaa mojkcx BKaiOHaxb cxaaHH c paaanHHbiMH xHnaMH cxpyKxypbi. OaHHM m 3 
HaHSoaee caoxHbix )KH3HeHHbix UMKaoB, H3BecxHbix b Hacxoamee BpeMa, aBaaexca UHKa 
napasHXHHecKoro Bwaa Pfiesteria, b oHxoreneae Koxoporo paaaHMaiox OKoao 30 cxaaHii 
(Steidinger et al., 1996). 

Ehrenberg (1838) 6bia nepBbiM, kxo ony6aHKOBaa CBeaenHS o6 HCKonaeMbix aHHO- 
(|jaareaaaxax. B 1930—1940-xrr. 6biao onncano mhofo BHaoB HCKonaeMbix aHHOcJiaa- 
reaaax h rHCxpHXOc(|)ep — cOopHofi rpynnw oanoKaexoHHbix opraHH3MOB neacHoro 
npoHCxojKaeHHa h xaKCOHOMHMecKOH npHHaaneJKHocxH. Paa HCKonaeMbix opraHHawoB 
6bia oxHeceH k poaaM coBpeMeHHbix aHHo4)aareaaax. G. Deflandre (1952) onyOaHKOsaa 
nepByio CHCxeMy HCKonaewbix aHHOi}marenaax. flo Bbixoaa 3 xoh paSoxw aBxopbi miaccH* 
4)HKauHH paccMaxpHBaaw aHHO(J)aareaaax b ueaoM. B cbok) CHCxewiy Deflandre (1952) 
noMecxHa HCKonaeMbie poau h anuib xe H3 cospeMeHHbix poaoB, Koxopbie b cbocm cocxase 
HMeiox HCKonaeMbie BKau. HaHHHaa c 1952 r. noaBHaacb HeoOxoaKMocxb yKaauBaxb, 
oxHOCHXca aH KaaccH4)HKauHa k cOBpeMeHHbiM nan KCKOnaeMbiM opraHKSMaM, hhh x;e k 
xeM H apyrHM, npH 3 xom aHHOtfmareaaaxbi HipaaH BTopocxenennyio poab b onyOaHKO- 
BaHHbix MOHorpa4)Hax. KaaccH([)HKauKH Deflandre (1952), A-Eisenack (1961, 1964) h 
B oaxceHHHKOBOH (1965) npeacxaBaaaH co6oh nepBbie nonuxKH BKaioHHxb HCKonaeMux 
npeacxaBHxeaen b cHcxeMy coBpeMeHHbix aHHotfinareaaax. 3xo 6biao obycaoBaeiio 
HeaocxaxKOM snaHHif o MoptJioaorHH HCKonaeMWx npeacxaBHxeaefi h o xtHSHeHHbix 
UHKaax coBpeMCHHMx BHaoB, B HacTHocxH o cooTBexcxBHH HOKoamHxca CXaaHK, OnHCbl- 
BaeMbix noa caMocroaxeabHUMH HaaBanHaMK b cooxBexcxBHK c OnnapHOH HOMeHKaaxy- 
poM, BerexaxHBHbiM cxaanaM H3BecxHbix BHaoB coBpeMeHHbix aHHo4)aareaaax. SnaHHxeab- 
HbiH BKaaa B noHHMaHKe Mop(|)oaorHH h poacxBCHHbix CBaaeii HCKonaeMbix aHHo4)aarea- 
aax BHec W. Evitt (1961). Oh noxaaaa, hxo HCKonacMwe aHHO(|)aareaaaxbi npeacxaBaaiox 
coSoii raaBHbiM o6pa30M uhcxm h hxo MHorae MeaoaoiicKHe h KaiiHoaoHCKHe racxpHxo- 
c4)epbi — 3X0 xaK)Ke uHcxbi aHHo4)aareaaax. flepEyio CHCxeMy, b Koxopyio Obiaw BKaio- 
HeHbi FHCxpHxoc^iepbi, npeaaoJKHaH W. Sarjeant, C. Downie (1966). Hx CHcxewia b 
3HaHHxeabHOH cxenenH (|)opMaabHa h ocHOBana HCKaioHHxeabHo na aaHHbix CBexoBoii 
MHKpocKonHH, xaK KaK CKaHHpyiomHH aaeKxpoHHbiH MHKpocKon (C3M) 6bia eme He 
aocxyncH b KanecxBe npwGopa ana pyxHHHWx HccaeaoBanHH. D. Wall, B. Dale (1968) 
oxBepraH (^opMaabiibiH noaxoa k nocxpocHHio chcxcmw, bkhiohhb b nee HCKOxopbix 
coBpeMeHHbix npeacxaBHxeaefi, oOpaayiomHx noKoauiHeca cxaawH. Ohh BnepBbie noKaaaan, 
HXO oaHH H3 HaH6oaee pacnpocxpaneHHWx poaoB coBpeMeHHbix aHHOtJiaareaaax b MopCKOM 
naaHKXoHe, HaeecxHbie b 1960-x rr. kbk Peridinium h Gonyaulax, — noaH4)HaexHHHbie 
xaKcoHbi. B Hacxoamee speMa HSBecxHO 260 enaoB coBpeMCHHbix aHHo4)aareaaax, o6pa- 
ayiomHX noKoaiuHCca cxaaHH (Head, 1996). TaKace 6biao noxasano, hxo axpHxapxH 
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(Acritarcha — cCopHaa rpynna HeacHoro CHCxeMaTHHecKoro’nojiOJKeHHa) no MOp^wJiorHH 
H XHMHHecKOMy cocTasy cxoflHbi c AHHo4)JiarejuiaTaMH (Loeblich III, 1976a). BbicKasano 
npennonoxenne, hto HanSojice pannHe HCKonacMbie ocxaTKH nHHo(|)Jiarejtnax Moryx 6bixb 
HaiineHbi HMenno cpean axpHxapxoB. 

AexajibHbie KjiaccHc|)HKauHH nHHO^JJiarejuiax 6buiH cosnanbi b 1980-x it. (Loeblich III, 
1982; Dodge, 1984; Sournia, 1986). J. Bujak, E. Davies (1983) npemioacHjiH CHCxcMy 
nepHflHKHOHnHbix flHHocJinarejuiax, o6^eflHHHB coBpeMenHbie h HCKonaeMbie poflbi b 
eflHHOH KJiaccH4)HKanHH. Oco6oe BKHManne 6bino yneneHO xHMHHecKOMy cocxasy KJie- 
xoMHOH cxeHKH UHCx. 3xa CHCxewa sBHnacb BaxcHbiM BKJiaaoM Ha nyxH k cosflanHio enMHOH 
iuiaccH(t>HKanHH nHHocJiJiarejuiax. 

B 1993 r. 6b!jia onySjiHKOBaHa enHHaa KJiaccHiJiHKanHa coBpeMeHHbix h HCKonaeMWx 
nHHocJ)narejuiax, b Koxopoii o6o6meHbi Bce nocxHxceHHa b objiacxH CHcxcMaxHKH h 
xaKCOHOMHH 3XOH ipynnbi (Fensome et al., 1993). Kax npHSHaiox caMH aBxopbi CHCxcMbi, 
Hx KjiaccHiJjHKauHH ocHOBaHa Ha nexanbHbix CBeflCHHax o noKposax icnexKH, b hbcxhocxh 
o pacnojioxeHHH njiacxHHOK (xa6yjiflnHH) xexH, h xmareJibHOM nonbope panroB, npHCBo- 
eHHbix xaKcoHaM. CHCxeMa flHHo^Jnarejuiax no R. Fensome c coaBX. (1993) c HeKoxopwMH 
HBMeHeHKHMH, KacaiouiHMHca coBpeMeHHbix flHHo4)JiarejirTax, byaex npHBeAena HaMH b 
apyroH pa6oxe. 


JlHHO^jiarejiJinTbi kbk ayKapHoxbi 

Oco6bie XHn anpa h xapaxxep MHXOsa y flHHot^arejuiax nobyflHJiH E. Chatton (1920) 
BBeCXH XepMHHbl «nHHOKapHOH» H «flHH0MHX03». CBOeobpaSHC OpraHHBaUHH anpa no3- 
BOJiHJio J. Dodge (1965, 1966) pa3BHXb rnnoxesy, BnocjieacxBHH Ha3BaHHyio xcopneH hjih 
ranoxesoH Me30KapH0x. CorJiacHo 3xoh ranoxese, AHHO^iJiarejuiaxbi, oxneceHHbie k 
napcxBy Mesokaryota, npeacxaBJiaiox co6oh npOMexyxoHHyio rpynny oprannsMOB Ha nyxH 
3B0JII0UHK ox npoKapHOT K syxapHoxaM. ilapo bojibuiHHCXBa flHHOcJiJiarenjiax — ^tHHoxa- 
pHOH — xapaKxepH3yexca: 1) nocxoHHHbiMH KOnneHcHpoBaHHbiMH xpOMOcoMaMH; 
2) aaepHOH o6ojiohkoh. He pa3pyujaK)meHca bo Bpewia MHT03a; 3) HanHHHeM BHcanepHoro 
MHxoxHHecKoro Bepexena; 4) oxcyxcxBHeM b xpoMaxHHe racxoxHMHHecKH onpeaenaeMbix 
OCHOBHbIX beJlKOB rnCTOHOB. 

H3BecxHO, Hxo y npoxapHOx cHHxes ^HK npoHcxoflHx nenpepbiBHO. Dodge (1965, 
1966) npeanojioxHji, hxo y nHHo4)jiarejuiax 3xox nponecc npoxexaex cxoji^HbiM o6pa30M, 
asnaacb OAHoii H3 xapaxxepHwx nepx Mesokaryota. Onnaxo nosanee bbuio ybeanxenbiio 
noKa3aHo, hxo chhxcs HHK y aHHOiJiJiarejinax HMeex flHCKpexHbiii xapaxxep (Allen et al., 
1975; Loeblich III, 1976a, b). Tax Ha3biBaeMbiH flHH0MHX03 asjiaexca pa3HOBHaHocxbK) 
3axpbixoro BneaaepHoro njieBpoMHX03a, xapaxxepnoro He xojibxo juia CBoboaHoxHByiitHX 
flHHO(|)JiarenjTax, a xaxxe ana xpHXOMonanHH h rHnepMacxHPHH (Raikov, 1994). Ilocjiea- 
HHe flBe rpynnbi oanoxjiexoHHbix opraHHSMOB obbeawHaiox b caMocxoaxenbHbiii xhh 
Parabasalia b CHcxeMe npoxHCXOB (Kapnos, 1990). 

C nOMOmbK) FHCXOXHMHHeCXHX H HMMyHOnorHHeCXHX MeXOaOB y paajIHHHbIX BHaOB 
xax cBo6oaHoxHBymHx, xax h napasHXHnecxHX aHHo4)narennax obHapyxenw ocHOBHbie 
OenxH. Ohh oxjiHHaioxca no cocxaay h no xojiHnecxBy ox rncxoHOB bmciuhx syxapHox 
(Stewart,- Beck, 1967; Ris, Kubai, 1974). Flpeanojiaraiox, hxo oxcyrcxane racxoHOB y 
AHHOtJiJiarejuiaT, ne obnapyxeHHbix c npHMeHCHHeM rHCxoxHMHHecxHx xpacHxeneH, 6buio 
obycjioBJieHO npoBeaenHewi axcnepHMCHxoB c xyjibxypaMH aHHo4>narenjiax b nepHoa 
aor-4>a3bi pocxa xnexox (Loeblich III, 1976b). HsBecxHO, hxo racxoHbi, (^ynxnna xoxopbix 
3axax)Haexca b cxabHnHaauHH cxpyxxypw xpoMaxHHa h b peryjiauHH 3XcnpeccHH renoB, 
B MeHbuieH cxeneHH, new apyrne 6enxH, noaBepxenbi 3BonK)nHOHHbiM H3MeHeHHaM. IIo 
cxpoeHHK) H CTa6HaH3anHH xpoMaxHHa aHHO^Jnareaaaxbi oxannaioxca ox apyrnx 3yxapHox 
H necyx nexoxopbie nepxbi cxoacxBa c OaxxepHHMH (Sigee, 1984). D. Sigee (1984) 
npeanoaaraex, hto xpoMocoMbi aHHo4inarejiaax — 3xo pe3ynbxax 3BoaK)nHH renoMa 
npoxapHoxonoaoSnoH npeaxoBOH 4JopMbi. CpeaH Boaopocaeii annotjinareanaxbi ynHxaab- 
Hbi TCM, HTO coaepxax bonbujoe xoaHHecxBO TIHK. 3BonK)nHOHHaa xenaenuHa x 
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BbicoKOMy coAepxaHHio JUiK b KjiexKax paccMaipHeaeTca kbk oahh h3 2 ochobhlix 
^HunropoB SBoniouHH reHOMa AHHoi|}JiarejuiaT HapsAy c coxpaHeHHeM npHMHTHBHOH 
KaTHOHHOH HerUCTOHOBOH CTa6HAH3aUHOHHOH CHCTCMbl (SigCC, 1984). TAaBHaa xe AHHHfl 

3BOAIOUHH syKapHOT CBBaaHa c npHoSpeTCHHCM FHCTOHOB. YHHKajibHbiM HBAHCTCfl Taxxe 
BucoKoe coAcpxaHHe b flHK S-rHApoMCTHAypauHAa (Loeblich III, 1976b). 

FHnoTeaa MesoxapHOT b snaMHieAbHOH cTeneHH cTHMyAHpoBana HccncAOBaHHa no 
ynbTpacTpyKType, Shoxhmhh h rencTHKe AHHo4inarejiAaT h AHCxyccHH o npouecce 
MaKp03BOJlIOUHH CpCAH BOAOpOCACH H npOCTeHIllHX. PflA BBTOpOB CHHTaCT, HTO, HeCMOTpfl 
Ha OTjiHHHC xpoMocoM AHHO^warejuiaT OT xpoMOCOM ApyrHX ayKapHOT, HaH6onee Bepo- 
axHO oTAencHHe npcAKOBbix 4)opM AHHo4)AarejuiaT ox maBnoif ahhhh 3bojik)uhh syKapnox 
Ha paHHCH CXaAHH pa3BHXHfl, AO 3B0AK)UHH FHCXOBOB, ho, nO-BHAHMOMy, nOCJie B03HH- 
KHOBCHHa noBxopaiomHXca ynacxKOB JIHK h aApa (Allen et al., 1975). HaeecxHO, oAHaxo, 
Hxo HHxepnpexauHB nojiyneHHbix aKcnepHMCHxajibHbiM nyxcM peayjibxaxoB Moxex 6bixb 
paBJiMHHoii, a b Hexoxopbix CAynaax AHaMexpanbHO npoxHBonoAOXHofi. rnnoxesa o 
paHHeM oxAeneHHH AHHo^Jiarennax ox rnaBHofi ahhhh 3boak)uhh ayxapHox Moxex 6bixb 
HCXOAKOBana b noAbsy ranoxesbi MesoxapHox. Ha ochobc AaHHbix no yAbxpacxpyxxype h 
6hoxhmhh flApa M. Herzog c coasx. (1984) paccMaxpHBaiox AHHo4)AareAAax xax cecxpHH- 
cxyro rpynny no oxhouichhio xo bccm syxapnoxaM. Ho MHeHHio H. B. Pafixosa (Raikov, 
1995), xaxaa xoHxa 3peHHa b npHHunne coBMecxHMa c rHnoxe30H Meaoxapnox. 

UccACAOBaHHa A. G. Hinnebusch c coaBX. (1981) aanAHCb nepBOH cepbesnoH nonbix- 
xoH c HcnoAbSOBaHHCM MOAexyAapHo-SHOAOPHHecxHX MexoAOB npoBepHXb FHnoxesy 
MeaoxapHOX. Ananna pPHK y npeACxaBHxena poAa Crypthecodinium hosboaha aBxopaM 
CAeAaxb BbiBOA o xom, hxo AHHO^inareAAaxbi AHUib oxabachho poACXBCHHbi npoxapHOxaw 
H B 3HaHHxeAbH0H cxcnenH 6ah3xh 6oAee npoABHHyxbiM syxapnoxaM. K aHanorHHHOMy 
BbiBOAy npHUJAH Ha ocHOBe H3yMeHHa cxpyxxypbi aAepnoH PHK (Reddy et al., 1983). 
riepBbie MOAexyAapHO-6HOAorHHecxHe HCCACAOBaHHa AHHOcJjnareAAax CBHAexcAbCXBOBanH 
xax npoxHB rnnoxeaw MeaoxapHOX (Hinnebusch et al., 1981; Reddy et al., 1983; Liu et 
al., 1984), xax h b ee nOAAepxxy (Herzog, Maroteaux, 1986). BoAee no3AHHe peaynbxaxbi 
MOAexyAapHO-6HOAorHHecxHX HccneAOBaHHH y6eAHxeAbH0 onpoaepraiox rnnoxeay Me3o- 
xapHox ((Gunderson et al., 1987; Baroin et al., 1988; Cedergren et al., 1988; Johnson et 
al., 1988; Qu et al., 1988; Johnson, Baverstock, 1989; Lenaers et ah, 1989, 1991; Sogin, 
1989; Saunders et ah, 1997). B Hacxoauree BpeMa moxho cHHxaxb AoxasaHHbiw npHHaA- 
AexHocxb AHHo4)AareAAax x 3yxapHoxaM. 

noApo6HbiH aHaAH3 rnnoxeabi Meaoxapnox b caexe AaHHbix, ony6AHxoBaHHbix* ao 
1995 r., npeACxaBACH PaiixoBbiM (Raikov, 1995). Ho ero MHeHHio, b Hacxoauree BpeMa 
«npoxapHoxHbie» Mepxbi AHHo4)AareAAax CBOAaxca x opraHHaauHH xpoMocoM: hx bwco- 
xoynopaAOweHHOH cxpyxxype, oxcyxcxBHK) xhcxohob h nyxneocoM. Onnaxo Bce 3xh 
3 npHSHaxa CBa3aHbi Apyr c ApyroM, h oxcyxcxBHe thcxohob moxcx oSycAOBAHaaxb 
2 ApyPHX npH3Haxa. HMCiomHeca 4>axxbi noasonaiox npeAnoAoxHXb, hxo noxepa fhcxohob 
y AHHO(|)AareAAax BxopHHHa h Morna npoHSOHXH b pesynbxaxe norepH cooxBexcxByioinHX 
renoB (Sigee, 1986; Rizzo, 1991). 


OCHOBHbie AHHHH dBOAIOHHH AHH04)AareAAaT 

JjHarHocxHHecxaa snaMHMOcxb xa6yAauHH xexH npHSHaBanacb eme b paHHHX xnaccH- 
(JiHxauHax AHHo4)HxoBbix (Schiitt, 1896; Lindemann, 1928). B cbocm xnaccnnecxoM 
HccAeAOBBHHH, nocBauieHHOM Mop4)OAorHH Protoperidinium steinii (Jorgensen) Balech, 
C. Kofoid (1909) nepsuM npHsen AexanbHoe onHcaHHC nnacxHHOx OpioiiJHoro noAa 
(sulcus). JIo cepeAHHbi 1930-xrr. HCCAeAOBaxcAH o6pamanH Mano BKHManna na xaSyna- 
UHK) 6pK)inHoro noAa. Oahhm h 3 HCMHorHX HCXAioHeHHH 6biAH paOoxbi J. Wotoszyhska 
(1912, 1916). Pa6oxbi T. Abe (1936), H. Graham (1942) h E. Balech (1944 h Ap.) 
BoapoAHAH HHxepec X HsyMeHHK) xaOyAauHH 6piouiHoro nona. Abe (1936) oahhm h 3 
nepBbix ouchha pa6oxy Kofoid (1909) h nouan, hxo xaOynauHK) OpioiiiHoro noAa 
HeoOxoAHMo H3yHaxb nyxeM ero pasACACHHa na oxACAbHbie nnacxHHXH. Oh xaxxe cHHxan, 
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HTo 4)opMHpoBaHHe GpioiuHoro nojiH H noHCKa (cingulum), CBsoaHHbix c flBHraxejibHbiM 
annapaxoM, oKaawBaex 3{J)4)eKx na Mop(|)OJiorHK) rnnoxcKH h hmccx caMoe nenocpeflcx- 
BCHHoe oxHomeHHc K (|)HJioreHHH flHHoc|)jiarejuiax. H. A. Khccjicb (1950) He HcnojibsoBaji 
B flOJiXHOH Mepe onbix cbohx npeamecxBeHHHKOB h noxoMy Mor JiHiub cneflOBaxb oahoh 
H3 yxce paspaOoxaHHbix KJiaccH(j)HKauHH, a hmchho chcxcmc H. Peters (1930). B nocjiea- 
HHe 20 Jiex flHarHOCXHHecKHC npHaHaxH xaOyjiauHH noscxa h OpiouiHoro nojia ocoOchho 
aKXHBHo HcnojibsoBajiHCb cHcxeMaxHxaMH npM KJiaccH4}HKauHH BHyxpH nopaflKa Peridi- 
niales (Balech, 1974, 1980; Taylor, 1980; Abe, 1981; Evitt, 1985, h ap.). 

Mop4)ojiorH Bbwe/ifliox 5 xHnoB opraHHsauHH kjicxkh flHHOcJjJiarejurax b cooxbcxcxbhh 

C HaSBaHHHMH nopHflKOB: npopOUCHXpOHaHblH, flHH04)H3OHaHbIH, rHMHOAHHHOHflHblH, 
roHHaynaKOHAHfaiH h nepHaHHHOHflHbiif. HeyaHBHxejibHO, hxo npH nocxpoeHHH KJiaccH- 
c|)HKauHH H 4>nJioreHexHHecKHx cxcM aHHo4)Jiareajiax 3xh MopcJjoJiorHHecKHe xhum 
oxpaxcaiox jihhhh pa3BHXHa. KpoMe xoro, HHoraa Bbiaejiaiox paxoroHHayjiaKOHanyK) h 
uepaxHOHflHyio jihhhh (Loeblich III, Loeblich, 1984). Ha ochobc pasjiHHHH b MHCJie 
nJiaCXHHOK XCKH H HX pacnOJIOXCeHHH ajlfl OHHCaHHH 4)HJ10reHeXHHeCKHX CBH3eH Ha ypOBHe 

nopflflKa 6bmo npeanoxceno 3 MoaeaH sBoaioiiHH aHHo4)aareaaax, xoHi^aHKxyiomHe apyr 
c apyroM: 1) yseaHHCHHa HHcaa naacxHHOK (Taylor, 1980), 2) yMCHbuicHHa HHcaa 
naacxHHOK (Dorhofer, Davies, 1980; Eaton, 1980), 3) ^JparMCHxauHH naacxHHOK (Bujak, 
Williams, 1981). Ho mhchhk) R. Fensome c coasx. (1993), HCKonaeMaa aexonHCb 
aHHoc|)aareaaax CBHaexeabcxByex o6 oOmeii xeHaenuHH peayKUHH HHcaa naacxHHOK xexH 
H Hx paaoB. KpHXHHecKHH oOsop Bccx 3 Moaeaeii npHBoanxca b paae pa6ox (Bujak, 
Williams, 1981; Goodman, 1987; Lenaers et al., 1991; Saunders et al., 1997). AHaaH3 
nocaeaoBaxeabHocxefi nyKaeoxHaoB 24S pnOocoMaabHOH PHK (pPHK) noxaaaa, oanaxo, 
HXO HHcao naacxHHOK xckh hc asaaexca ueHHbiM npHanaxoM npn HayneHHH SBoaiouHH 
aHHOc|)aarejiaax (Lenaers et al., 1991). Kaxcaaa h3 3 Moaeaefi aHuib nacxHHHO noaxBep- 
xcnaexca peayabxaxaMH MoaeKyaapHO-OnoaorHHecKHX HCcaeaosaHHH, npn 3 xom bcc ohh 
BO MHorax caynaax He oSaaaaiox npornocxHHecKOH ueHHOCXbio (Saunders et al., 1997). 
Moxcho cKaaaxb, hxo KOH^JJiHKxyiomHe apyr c apyroM KaaccH4)HKauHH anno^iJiareaaax h 
npoxHBopcHHBbie c|)HaoreHexHHecKHe MoaeaH b 3HaHHxeabHOH cxencHH aBaaioxca caeacx- 
BHBM Soafamoro yabxpacxpyKxypHoro h SnoxHMHHecKoro pa3Hoo6pa3Ha. 

X(HHo4iaareaaaxbi H3BecxHbi co cpeanero xpnaca. HaxoaKH 2 poaoB — Arpylorus h 
Palaeodinophysis, npeanoaox(HxeabHO oxHocaujHxca k aHHo4)aareaaaxaM, aaxHpyioxca 
cooxBexcxBCHHO CHaypoM H acBOHOM. B paHHCM Me303oe pa3Hoo6pa3He aHHOc|)aareaaax 
pesKO Boapocao, npn 3xom B03HHKaH ocHOBHbie MOp4)oaorHHecKHe xnnbi aHHO(})aareaaax 
(Fensome et al., 1996). HasecxHo, hxo b xpnace BOSHHKaH MHorae HCKonacMwe rpynnw 
opraHH3MOB. Ohh Sbicxpo 3BoaK)HpoBaaH h aanoannaH 3KoaorHHecKHe hhujk, ocbo6o- 
aHBuiHecH nocae MaccoBoro BbiMHpaHHH opraHH3MOB b nepMH—xpnace, Koxopoe, Bepo- 
axHO, 6biao CBflsano c pacnaaoM apcBHero MaxepHxa IlaHrea. HaHBbicinero BHaoBoro 
(Mopc|)oaorHHecKoro) pasHooSpasna aHHOcJ)aareaaaxbi aocxHran b Mcay. C KOHua xpexHH- 
Horo nepHoaa HaOaioaaexca yMCHbrncHHe paanooSpasHa. Ho paanooOpaaHio KaexoHHoro 
cxpoeHHa, cnocoSoB nuxanna h ocBocHHbix xhhob MecxooOnxaHHH aHHoc|)aarejiaaxbi 
npcBocxoaax aK)6oH h 3 apymx oxaeaoB pacxcHHH (Loeblich III, 1984). HcKonaeMaa 
aexoHHCb aHHo4)aareaaax CBHaexeabcxByex o6 yaHBHxeabHOM Mop(|)oaorHHecKOM nocxo- 
ancxBe. Hocae weaoaoa He BoaHHKao hh oanoro hobopo xnna xaOyaauHH xckh (Fensome 
et al., 1993). B nacxHocxH, na peaKocxb cxaOnabHOH aBaaexca xaOyaauHa nepHaHHHoHa- 
Hbix aHHo4)aareaaax. Tax HasbiBacMbie OecnaHUHpHbie aHHO^aarejuiaxw BoaHHKan noaxce 
nanuHpHbix, HXO noaxBCpxaaexca naaeoHxoaoraHecKHMH aaHHbiMH (Loeblich III, 1976a). 

HayncHHe BaaHMooxHoiueHHH Mejxay paaaHHHbiMH aHHHaMH paaBHxna aHHO(|jaareaaax, 
BKaioHaa 4)HaoreHexHHecKHe CBaan na BHaoBOM h BHyxpHBHaoBOM ypoBHax, nanaaocb b 
1990-x IT. (Destombe et al., 1992; Scholin, Sogin, 1993; McNally et al., 1994; Scholin, 
Anderson, 1994; Scholin et al., 1994, 1995; Zardoya et al., 1995; Adachi et al., 1996; 
Saunders et al., 1997; Medlin et al., 1998), G. Saunders c coaBx. (1997) o6o6mHaH 
peayabxaxbi MoaeKyaapHo-6HoaorHHecKHX HccaeaoBaHHH aHHO(J)aareaaax aa nocaeaHHe 
2 aecaxHaexHa, conocxasHB hx c peayabxaxaMH Mop4)oaorHHecKHx HccaeaoBaHHii. B 
Kaacce Dinophyceae BbiaBaeno 4 ^JHaorenexHHecKHX aHHHH; 1) Amphidinium, 2) Gonya- 
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ulacales, 3) rpynna Symbiodinium^ 4) KOMnneKc Gymnodiniales—Peridiniales — Proro- 
centrales sensu stricto (HCKJiiOHafl Suessiales), hjih CPP-KOwn/icKC. 06oco6jieHHocTb poaa 
Amphidinium aenjiacb b 6ojibiuoH cxencHM HeoxcHjiaHHOCTbio. 3 to oaHanaeT, mto no/ioxe- 
HHe Amphidinium cpeflH Mop(|)OJiorHHecKH 6 jih3khx poAOB Gymnodinium h Gyrodinium 
B nopflAKC Gymnodiniales TpeSyex nepecMOxpa. O nopa^KC Gonyaulacales BbicKaaaHO 
npeflnojio)KeHHe, mxo, SyayMH cecxpHHCKOH rpynnoii no oxholuchhio k CPP-KOMOJiCKcy, 
OR He flOJixcH paccNiaxpHBaxbCfl b KanecxEe nopa^ica b noflKJiacce Peridiniphycidae. 
riopaflOK Suessiales, BKJHonaiomHH Symbiodinium-KOMnncKC, aacjiyjKHeaex cxaxyca nofl* 
KJiacca B CHcxeMe Fensome c coaBX. (1993). Ananna pPHK y npeflcxasHxena flHHo4)jia- 
rejijiax, HaHaennoro b aHxapKXHHecKOM Jibziy, noKaaan, hxo Suessiales 6ojibiue nenbaa 
CMHxaxb BbiMepujcH rpynnoH (Montresor et al., 1999). 

GPP-KOMnjicKC BKJiiOHaex b ce6a npeacxaBHxeJieH, oxhochmwx b paajiHHHwx KJiaccH- 
cJ)HKauHax KaK k HaH6ojriee npnMMXHBHbiM npe;iKOBbiM, xax h k HaH6onee npo;iBHHyxbiM 
b sbojrouhohhom oxHouicHHH (^opMaM. B oxjiHHHC OX xoMKH apcHHa, COrJiaCHO KOXOpOH 
Prorocentrum cHHxaiox HanSonee npHMHXHBHbiM po^iOM (Graham, 1951; Loeblich III, 
1976a; Taylor, 1980), see naBccxHbie peayjibxaxbi no MOjieKyjiapnoH GnonorHH, a xaxjKe 
nocjieflHHC HCCJieaOBaHHa no yjibxpacxpyxxype flHHO(|)narejiJiax CBHaexejibCXByiox o npo- 
flBHHyxocxH Prorocentrales (Lenaers et al., 1991; Roberts et al., 1995; Saunders et al., 
1997, H Ap.). G. Lenaers c coaex. (1991) yxBep)KAaK)x, qxo npeAcxaBHxenn ceM. Gymno- 
diniaceae c MHoroHHcneHHbiMH aM^mecManbHbiMH nyawpbKaMH h nnacxHHKaMH — xaxxe 
npoABHuyxfeie c|)opMbi. IlopaAOK Peridiniales ne npeACxasAaex co6oh eARnyio oSmnocxb, 
H 6oAbuiMHCXBO ero npeACxaBHxeAeii xpeOyiox nayMenna c npuMenenHeM MOAeKynapno- 
OnoAorHMecKHX MexoAOB. 

B ucAOM xpyAHO cAenaxb kakoh-ahOo onpeACAenKbin bwboa oxnocHxenbHo xoro, xax 
BbiAeAeHHbie Saunders c coaBx. (1997) (|)HAoreHexHHecKHe ahhhh paaBwxna cBaaanbi 
MexAy coOoii. MoAeKyAapno-OHOAOrHHecKHe Aannwe naexoAbKo ^^parMenxapHbi, mxo c 
HX noMombK) neAbsa noAyMHXb npeACxaBABHHe o Bcex Annwax paaBHxna AHHo^JJiareAAax. 
HaHHbie no Mopc|)OAorHH cBHAexeAbCXByiox o xom, hxo b xAacce Dinophyceae ahhhk) 
Dinophysiales CAeAyex cnnxaxb caMoexoaxeAbHoir. EAHHCXBeHHbin HByMenHbiH npeAcxa- 
BHxeAb Dinophysiales — Dinophysis acuminata Claparede et Lachmann — oxasaAca b 
OAHOM KAacxepe c GPP-KOMnAexcoM (Saunders et al., 1997). B naexoamee spcMa eme 
HeAocxaxoHHO AaHHbix, axoOw onpeACAenno roBopnxb o npoHcxoacACHKH nopaAKOB 
AHHocJ)AareAAax. Bepoaxno, noaxoMy HCCAeAOBaxeAH, oScyacAaiomne Bonpocbi 4)HAore- 
HHH 3XOH rpynnu, naexo npcAAaraiox ne cxeMy, a «BepoaxHbiH (|)HAoreHexHHecKHH 
cueHapHH». 

HaAHAHe XAOpoHAacxoB, xnnHHHbix Ana AHHo4)AareAAax, y npeACxaBHxcAen Bcex 
ocHOBHwx AHHHH 3BOAK)UHH, KpoMC nopaAKa Dinophysiales, no3BOAaex npeAnoAoxHXb, 
Hxo npHoOpexeHHe oAHoro h xoro ace xHna XAOponnacxoB na paHHeii cxaAHH 3 boak)uhh 
AHH o4)AareAAax npoHBOuino ahuib oAHaacAbi (M. Elbrachter, AHMUoe cooGmenne). B 
cooxBexcxBHH c 3XHM npeAnoAoxccHHeM ManoBepoaxHo, hxo oSAaAaroiAHe xnnHHHbiMH Ana 
AHHO(J)AareAAax XAoponAacxaMH Prorocentrales npoHaonuiH ox Dinophysiales y AAa 4)oxo- 
CHHxeaHpyioiHHX npeAcxaBHxeAeii xoxopbix xapaxxepHO naAHHHe (})hko6hahhob. Taxaa 
xoHxa apCHHa npoxHBopenHx c|)HAoreHexHHecKOH cxevie Fensome c coasx. (1993). 
MoAexyAapHO-GHOAorHHecKHx Aannux b Hacxoainee epeMa HCAOcxaxoHHO, mxoGh npoac- 
HHXb BaaHMOoxHOHieHHa MejKAy Prorocentrales h Dinophysiales. 

Syndinea, Blastodiniophyceae h Noctiluciphyceae, BepoaxHO, panbine ApyrHX oxoujah 
ox ocHOBHOH AHHHH AHHo4}AareAAax (Lenaers et al., 1991; Saunders et al., 1997). Henbaa 
cKaaaxb, aanaioxca ah Syndinea Gonee npHMHXHBUbiMH no cpaBHeHHio c Dinophyceae, xax 
KAK HCKonaeMbie ocxaxkh napaanxHHecKHX AHHo4)AareAAax He haBecxHbi (Loeblich III, 
1976a). HeacHa cxeneHb poACXBa Syndinea h Blastodiniophyceae no oxHomeHHio k 
Noctiluciphyceae h Dinophyceae. Syndinea Huorna paccMaxpHsaiox b KanecxBe xakcoha 
c HeonpeACAeHHbiM xaxcoHOMHHecKHM noAOxenneM, poAcxBeHHoro AHHO(J)AareAAaxaM 
(KapnoB, 1990). 

J. Manhart, R. McCourt (1992) npHBOAax xpaxKHii oGaop MexoAOB, HcnoAbayeMwx aah 
AHaAHaa GeAxoB h jO,HK b uenax cHCxeMaxHKH BOAOpocAefi. B naexoamee BpeMa b 
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4)HJioreHeTHHecKHX nocTpoeHHflx b KanecTBC MOJicKynapnoro Mapxepa HaHSojiee nacTO 
HcnojibsyioT ynacroK ^^HK, KOflHpyiomHH pPHK ManoH cy6T>eflHHHUbi pH6ocoMbi. CnHia- 
CTCH, HTO CipoeHHe H (^yHKUHH pPHK Mano H3MeH«JTHCb Ha npOTHXCeHHH 3B0HK)UHH 
opraHH3MOB. Kax cnpaeefljiHBo oTMeneHO C. A. KapnoBWM (1990), MoaaHHHOCxb, a HHoraa 
H npOTHBOpCHHBOCTb (J)HJIOreHeTHHeCKHX nOCTpOCHHH Ha OCHOBe CpaBHHTCJlbHOrO anaJIHSa 
pPHK eCTb B 3HaHHTeJIbHOH CTenCHH pesyJlbiaT OTCyrCTBHa CBCaeHHH o6 H3MeHHHBOCTH 
Toro HJiH HHoro MOJieKyjiflpHO-OHOJiorHHecKoro npH3HaKa b npeaejiax rana hhh xjiacca. 
PesyjibTaTw HccjieAOBaHHfl nocjieflOBarejibHocTH HyKJIeoTH;^OB pPHK b npHJioxcHHH k 
c|)HHoreHHH KaKOH-JiH6o rpynnbi opraHHSMOB othochtcb, cxopee, h k ({)HJioreHHH cbmoh 
PHK (HyMaKOB h jip., 1987). KpoMC loro, npoTHBopeMHH h cymecxBeHHbie pasjiHMHH b 
c|)HJioreHeTHHecKHX flepcBbax, nocxpocHHbix na ochobc H3yMeHHfl pPHK, moxcho oOtac- 
HHXb xeM, Mxo pa3Hbie HCcjie^oBaxejiH npHMCHflJox HeoflHHaxoBbie Mexo;ibi cpaBHCHHa 
cxpyxxypw PHK h pasjiHHHwe no;ixoflbi npH nocxpocHHH {J)HjioreHexHHecKHX flepCBbCB 
(CepaBHH, 1990). OcoOchho BejiHKH pa3JiHHHH Mexwy itepeBbHMH, ocHOBanHbiMH na 
flaHHbix no cxpyxxype pPHK pa3Horo xHna (5S pPHK, 16 (18)S pPHK, 23 (28)S pPHK). 
CHHxaexcfl, 4 x 0 hcm Bbiuie KOHCxanxa ceflHMCHxauHH pPHK, xcm pPHK Oojiee naflexcHa 
B KanecxBe MoneKynapHoro Mapxepa npH ouchkc 4)HJioreHexH4ecKHX CBa3eH. O^naKO 
M3BecxHo, 4X0 nocjic^iOBaxejibHocxH HyKJieoxHflOB B MOJiexyjiax pPHK oflHoro xwna Moiyr 
pa3JiH4axbca aaxce b npeaejiax oflHoro BHfla, 4 x 0 aoKa3aHo ana KJioHajibHbix xyjibxyp. 
KaprioB (1990) yKa3biBaex, 4 x 0 npHHUHn rexepoxpoHHH, no-BM;iHMOMy, oxHOCHxca h k 
MOJiexyjiaM nymicHHOBbix khchox. Bhojihc JiorH4HbiM aBJiaexca mhchhc JI. H. CepasHHa 
(1990) o xoM, 4X0 y npoxHcxoB cJ)HJioreHexH4ecKHe cbbsh Mexmy xaKcoHaMH ne Bceraa 
Haxo^tax oxpajKCHHe b Mo.ii.H({)HKauHH cxpyxxypbi pPHK. IloaxoMy cflCJiaxb KaKoft-JiHOo 
onpenejieHHbiH BbiBo;^ oxHOCHxejibHo xoro, nacKOJibKO 4JHJioreHexH4ecKHe ACpcBba, ocho- 
BaHHbie Ha aaHHbix no pPHK flHHo4)Jiarejuiax, cooxBcxcxByiox KJiaccH4)HKauHaM, nocxpo- 
eHHbiM b ochobhom Ha Mop4)ojiorH4ecKHx npH3HaKax, ne npeacxaBJiaexca bosmoxchbim. 
OHjiorenexHHecKHe cxcmw, nocxpoennwe Ha ochobc H3y4eHMa fchob, KOflHpyiomHx 
KOHcepBaxHBHbie OcjiKH (a- H P-xy6yjiHHbi, axxHH h ap.), cine mchcc oOiacHHMbi h 4acxo 
XpyflHO COBMCCXHMblC aHaJI0rH4HbIMH AaHHbIMH, nOJiyHCHHblMH flJia HyKJlCHHOBblX KHCJIOX. 

Bonce xoro, Mcxcny (i)HJioreHexH4ecKHMH npcBaMH, nocxpocHHWMH no pPHK h 6enKaM, 
HaOjHonaioxca naHOonee 3Ha4HxejibHbie pacxoxcflCHHa (Philippe, Adoutte, 1998). Onpene- 
JICHHO MOXCHO CKa3axb o XOM, 4X0 aBXopbi CAHHOH KnaccH4)HKauHH nHHo4)JiarejiJiax 
(Fensome et al., 1993) ocmmcjichho Hcnojib30BajiH naHHbie MOJieKynapHO-6HonorH4ecKHX 
HCcncflOBaHHH npyrHx aBxopoBflJia nocxpocHHa cboch chcxcmbi, ocHOBaHHoii npcHMymec- 
XBCHHO Ha MOp4»OJIOrH4eCKHX npH3HaKaX. MoXHO OXCHflaXb, 4X0 naHHbie o CKOpOCXH 
pa3BHXMa MOJlCKyjI HyKJlCHHOBblX KHCJIOX H KOHCCpBaXHBHblX GcJIKOB H BapHaGcjlbHOCXH 
Hx cxpocHHa y pa3JiH4Hbix rpynn opraHM3MOB no3BOJiax HCCJienoBaxcjiaM c OojibmcH 
OnpCflCJlCHHOCXbK) flCJiaXb BUBOABI B OXHOUICHHH c|)HJ10reHHH XOM HJIH HHOH xaKCOHOMH- 
4ecK0H rpynnbi. 

Abxop HacxoamcH cxaxbH cornaccH c mhchhcm Manhart, McCourt (1992), Koxopbie 
c4HxaK)x, 4X0 K HioObiM 3aKjii04eHHaM o npHMaxe MOJicKyjiapHo-GHonorHHCCKHx aaHHbix, 
afijiaiomHxca ([iparMeHxapHbiMH, nan c[)eH0XHnH4ecKHMH cjiejiyex oxHOCHXbca c hcaobc- 
pHCM. FnaBHaa ucHHocxb nepsux 3aKJii04aexca b xom, 4To ohm npcflCxaBjiaiox co6oh 
He3aBHCHMbiH pan naHHwx, c noMombio Koxopbix moxcho npoBcpHXb rnnoxesbi, ocHosaH- 
Hbie Ha' pe3yjibxaxax HCcnenoBaHHii no MOpifiojiorHH, xchshchhwm UHKJiaM, 3KOJiorHH. 
CpenH apxe^axfOB, o6ycjioBJieHHbix MOJieKyjiapHo-6HOJiorH4ecKHMH HCCJienoBaHHaMH c 
ucjibK) nocxpocHHa (^HJiorcHCXHHccKHX cxcM, H. Philippe, A. Adoutte (1996, 1998) 
oOpamaiox BHHMaHHe na 5 rpynn: 1) HcnojibSOBanHe npn aHajiH3e cjihujkom KopoxKHx 
nocjienoBaxejibHocxcH HyioieoxHnoB, 2) Hcnojib30BaHHe npH anajiHse necxporo tomoho- 
rH4Hbix rcHOB, 3) HcnoJibsoBaHHC cjiHiuKOM Manoro 4HCJia bhaob, 4) BbicoKaa nacbimeH- 
Hocxb rcHOB MyxauHHMM, 5) iiepaBHbie cKOpocxH 3bojtiouhu pasjiHHHbix nocjieflOBaxejib- 
HOCXCH HyKJieoxHUOB. MajioBepoaxHO, 4 x 0 naxce OojibuioH mbcchb MOJieKyjiapHO-6MOJio- 
FHHecKHx flaHHbix (b HBCxoauiee BpcMa 6aHK flannbix no cxpocHHio pPHK MajiOH 
cySteflHHHUbi pHSocoMbi oxBaxwBaex jiHuib okojio 2000 bhaob syKapHox) caM no ce6e 
CMOxcex H3MeHHXb HauiH npeflCxaBJicHHa o bhac no KpaHHCH Mepe y syKapHOx (Manhart, 
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McCourt, 1992). HecMOTpa hh pasBHTHe hobwx 6HOXHMHMecKMx h MOJieKyjiHpHO-6HOjio- 
ranecKHx MexoflOB, MOp(J)QnorrfMecKHH noflxofl b 3bojik)UHohhwx Hccjie^soBaHHax no-npex- 
HCMy ocxaexca ochobhlim. 

PoACTBo AHHO^jiarejuiaT c ApyruMH rpynnaMH OAHOKjieroHHux 

CpeflH xaKcoHOMHMecKHx rpynn, poacxBeHHbix ^^HHo(J)JIa^eJIJIaTaM, chhibiot Kpanjo- 
$HTOBbie, sBrjiCHOBbie, 36pHfleH, HHc^ysopHH, cnopoBHKH H HCKOTOpbie flpyrHe rpynnbi 

OflHOKJieXOHHblX OpraHH3MOB. 

A. Loeblich III (1970, 1982) bkjiiohhji b OoxaHHMecKyio CHCxcMy flHHo^jnarejTjiax 
2 rpynnbi oprannsMOB neflCHoro npoHCxoamenna: 36pHHAbi {Ebriophyceae) h ajuioOnon- 
CHflbi {Ellobiophyceae). A. Sournia (1986) xaKxe noMecxHJi 36pHH;i b CHCxeMy flMHocJina- 
rennax. Ochobhwmh apryweHxaMH 3a hx BKinonenne b Dinophyceae oh cHHxaex najiHMHe 
flHHOKapHona h 2 pa3Hbix xryxHKOB. Kax 36pHHflbi, xax h 3JiJio6HoncHflbi b Haexoamee 
BpeMfl He paccMaxpHBaioxcH b KanecxEe flHHO(|)Jiarejuiax, h hx nonoxceHHc cpeaw oaho- 
KJiexoHHbix opraHH3MOB He HCHO. 3xh rpynnbi oxHocaxca k cjia6o H3yMeHHbiM npoxHCxaM. 
Hx noMemcHHe b naaxHn Dinomorpha (Biitschli, 1885) Hapa^y c flHHOc|)JiarejuiaxaMH b 
KanecxBe xbrcohob c neonpefleJieHHbiM xaxcoHOMHHecKHM nojioxceHHewi Kaxcexca Bnojine 
jTOXHHHbiM (KapnoB, 1990). 

B oxjiHHHe ox apyxHX pacxeHHH flHHO(|)jiare/in[axbi, xpHnxo^JHTOBbie h SBrneHOBbie 
BOflopocjiH jiHLueHbi KJiexoHHoii cxeHKH. Kax SBrjieHOBwe, xax h flHHOcliJiarejuiaxbi 
xapaxxepH3yK)xcH nocxoaHHO xoHfleHCHpoBaHHbiMH xpoMocoMaMH. KpHnxo(J)HxoBbie h 
flHHoc|)narejinaxbi hmciox pafl o6mHx npH3HaxoB: npHcyxcxBHe b xjiexxax xjiopocJiHJUiOB 
a H c, oxcyxcxBHe xjiopo(|)HJuia Cj, najiHHHe xpaxMajia b xanecxse aanacnoro BemecxBa, 
cxpyxxypHbie sjieMCHXbi xjiexoMHOH cxenxH b bm^c nojiHronanbHbix njiacxHHox (Jeffrey, 
1969; Gantt, 1971; Hibberd et al., 1971; Taylor, 1976a; Morrill, Loeblich III, 1983). 
Kpowe xoro, xjiexxH xpHnxo^JHXOBbix h flHHo4)Jiarejuiax aenaxca, HanHHaa c aanneH nacxH, 
B oxnHHHe ox apyxHX xryxHxoBbix BonopocjieH (Morrill, Loeblich III, 1983). CxoacxBO 
Mexfly 3XHMH 2 rpynnaMH no3BOJiHjio HcxoxopbiM aBxopaM oO’beflHHHXb flHHO(|)jiarenjiax 
H xpHnxocJiHXOBbix B oflHH KJiacc (Klebs, 1912; Pascher, 1914, 1927; Lindemann, 1928; 
Klein, Cronquist, 1967; Bourrelly, 1970). 

OflHaxo HecMoxpa na nexoxopoe cxottcxBO Meamy flHHOtfjJiarenjiaxaMH, xpHnxo(|)Hxo- 
BblMH H SBrCHOBblMH, paSJIHHHa MeXCfly HHMH HC n03BOJiaK)T CHHXaXb HX 6jlH3XOpO;tCXB€H- 
HbiMH rpynnaMH. SHaMHxejibHbie paajiHMHa oxMeHeHbi b cxpoeHHH acryxHXOB, mhxoxoha- 
pHH, xnoponjiacxoB, b aeneHHH a^pa (Taylor, 1976a; KapnoB, 1990; Raikov, 1994). 
CpaBHHxejibHoe HayneHHe ^Jibxpacxpyxxypw xjiexoHHbix noxpoBOB noxaaano yHHxajib- 
Hocxb Bcex 3 xaxcoHOMHHecxHX rpynn. 7lHHo4)Jiarejinaxbi HMeiox xexy, KpHnxo4)Hxo- 
Bbie — nepHnnacx, a SBrneHOBbie — xyxHxyjiy. KpHnxo4)HxoBbie HMeiox pafl yHHxanbHwx 
npH3HaxoB: HyxjieoMoptJ) (ocxaxox aapa 4)oxocHHxexHHecxoro 3Hfl0CHM6H0Hxa), cxpexa- 
xejibHbie cxpyxxypw sflJxexxocoMbi h nepnnjiacx. B oxjihhhc ox riHHOiJiiiarejuiax h 
BBrjieHOBbix xpHnxoc|)HXOBbie coaepxax (j)Hxo6HJiHHbi. JtHHocJinarejuiaxbi cymecxBeHHO 
oxjiHHaioxca ox SBrnenoBbix h xpHnxo(|)HXOBbix ocoOcHHocxaMH cxpoenna nepexonHOH 
30Hbi xryxHxoB (KapnoB, 1988, 1990). VHHxajibHocxb Mop^iojiorHHecxHX h OHOXHMHMec- 
XHX npH3HaxoB xpHnxo(J)HXOBbix nosBOJiHJia J. Corliss (1994) Bbijtennxb 3xy rpynny b 
xanecxBe oxaeJibHoro noanapcxsa. HecMoxpa na xpyAHOCxH HHxepnpexauHH naHHbix o 
MHxo3e y HH311JHX syxapHOx b aBOjnouHOHHOM acnexxe, noxa3aHo, hxo SBmenoBbie 
xapaxxepH3yK)xca aaxpbixbiM BHyxpHaaepHWM opxoMHX030M, hxo noflXBepaytaex hx yjxe 
SeccnopHO ycxaHOBjienHoe poflCXBO c xHHexonjiacxHiiaMH (Raikov, 1994). TeM He Meiiee 
L. Morri! h A. Loeblich III (1983) nonaraiox, hxo HHHocJiJiareJuiaxbi, xpHnxoc|)HxoBbie h 
SBrneHOBbie BOflopocjiH Momn HMexb o6mHX npeaxoB b oxflaneHHOM npouuioM. 

C 1980-x flo Hanajia 1990-x rr. MOJiexynapHO-SHOJiorHHCCXHe HccjienoBaHHa ahho- 
cjinarennax 6buiH HanpaBJieHbi Bceneno na ycxaHOBJieuHe poflcxBeHHbix CBa3eH 3xoh 
rpynnbi c npyrHMH (Hinnebusch et al., 1981; Coleman, 1985; Baroin et al., 1988; 
Cedergren et al., 1988; Qu et al., 1988; Sogin, 1989; Lenaers et al., 1989, 1991; Gajadhar 
et al., 1991). Pe3ynbxaxbi MonexynapHO-bHonorHHecKHX Hccjie.HOBaHHH flHHO^niarenjiax h 
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HCKOTOpblX flpyrHX OflHOKJieTOHHWX XryTHKOBblX yKa3bIBaK)T Ha MOHO(j)HJieTHHHOe npo- 
HCxojKfleHHe rpynnbi opraHH3MOB, BKJiiOMaioiJueH cnopoBHKOB (Apicomplexa), HH4)y3opHH 
H flHHoct)jiarejuiaT h HaaBaHHofi Alveolates (Kumazaki et al., 1983; Herzog, Maroteaux, 
1986; Krishnan et al., 1990; Schlegel, 1991; Wolters, 1991; Cavalier-Smith, 1993; Corliss, 
1994; Inagaki et al., 1997). Bra rpynna, BepoaxHO, OTflenajiacb He or ocHOBanHB rjiaBHOH 
jiHHHH ayKapHOT, a 3HaHHTejibHO no3«e (Johnson, Baverstock, 1989; Lenaers et al., 1989, 
1991; Sogin, 1989; McNally et al., 1994, h ap.). B HacTOamee epcMH SojibiuHHCTBo 
cneuHajiHCTOB pasflenaiOT xonxy 3peHHa, cornacHo Koxopoii Alveolates napany c BbiciUHMH 
pacxeHHflMH, rpHSaMH h jkhboxhwmh cocxaBjiaiox BepxyiuKy ^JUJioreHexHHCcKoro npesa, 
nocxpocHHoro JUTH npoKapHox h ayxapHox {Philippe, Adoutte, 1998). 06mHM npHanaxoM 
rpynnbi Alveolates HBJiaexca najiHHHe KopxHKanbiibix ajibseon (uHcxepn 3Hflonna3MaxH- 
necKoro pexHKyjiyMa). AHanHS MHxoxoHflpHanbHoii ZIHK y flHHOcJiJiarennax noKaaan, hxo 
OHH pOACXBCHHbi cnopoBHKaM (Inagaki et al., 1997). KpoMe xoro, nannwe no yjibxpa- 
cxpyxxype AHHo(J)Jiarejuiax CBHflexenbCXByiox o (|)HJioreHexHHecKOM enHHCxBe flHHo4)Jia- 
rejijiax, cnopOBHKOB h HH4)y3opHH (KapnoB, 1990). Cjieayex npH3Haxb, hxo 3a nocjiennHe 
10 Jiex MOJieKyjiapHaa (jfiHJioreHHfl noflXBepriHJia cymecxBOBaHHe MOHOc|)HnexHHecKHx 
rpynn opraHH3MOB, ycxanOBneHHbix Ha ocHoae 3JieKxpoHHO-MHKpocKonHHecKHX Hccjieno- 
BaHHH, HO BHecJia Majio HOBoro b naiuH anaHHa o nopa^Ke B03HHKH0BeHHH rpynn (Philippe, 
Adoutte, 1998). npHHHMaa xoHxy 3peHHa T. Cavalier-Smith (1993), O. F. KycaxHH h 
A. JI. JIpo3aoB (1998) B CBoeii chcxcmc npoKapHox h hhsuihx ayKapHox noMemaiox 
.aHHo4)JiarejiJiaxbi, HHtJjyaopHH m cnopoBHKH b uapcxBo Alveolates, npHHCM flHHO(|3nareji- 
Jiaxbl H CnOpOBHKH oOieflHHCHbl B OflHO nOflUapCXBO. TaKHM o6pa30M, pOnCXBO flHHO- 
(|)jiarejuiax c HHiJjyaopHaMH h cnopoBHKaMK mo)kho CHHxaxb noKaaaHHbiM, hxo Hauino 
oxpaxeHHe b coBpCMeHHwx cHCxeMax hh3luhx ayxapHox. 

Afixop Ojiaroflapen K. JI. BHHorpaaoBOH (jiaSopaxopHa ajibrojioraH BoxaHHHecKoro hh- 
cxHxyxa hm. B. JI. KoMaposa PAH) h C. A. KapnoBy (xatj^reapa 30ojiorHH 6ecno3BOHOHHbix 
6Honoro-noHBeHHoro (J)aKyjibxexa CaHKx-nexepOyprcKoro rocynapcxeeiiHoro yHHBepcHxexa) 
3a nJiofloxBOpHbie .anckyccHH, ucHHbie 3aMeHaHHa h npenocxaBJieHHyio jiHxepaxypy. 
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CaHKT-nexepSypr 


SUMMARY 

Classsifications of dinoflagellates and modem views on the dinoflagellate lineares are reviewed. 
An attempt to evaluate their relationships considering the new data on ultrastmcture, biochemistry 
and molecular systematics has been made. Limitations of molecular data are stressed. The affinities 
of dinoflagellates with other unicellular organisms are discussed. 
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© O. A. CeMHxaTOsa 

3KOJIOrO-<I>H3HOJIOrHHECKHE HCCJIE^OBAHHfl 
TEMHOBOrO flLIXAHHH PACTEHHH: 
nPOmJIOE, HACTOamEE H BVaymEE 

O.A.SEMIKHATOVA. ECOLOGICAL PHYSIOLOGY OF PLANT DARK RESPIRATION: 

ITS PAST. PRESENT AND FUTURE 

PaccMOTpcHw nyTH pa3BHTH5i H BaxHeiiiuHe peayjibTaTbi HcoienoBaHHU reMHOBoro AuxaHHB ahkhx pacreHHii 
painMHHux npHpoAHbix ycnoBHH. Bbiaenenbi aranbi SToro pa3BHTMH. Ochobhuc BbiBOAu pa6oT nepsbix 3TanoB: 

1 ) b nycTbiHBX H xcapKHx MecTO^dHTaHHxx pacTeHHB HMeioT 6o.nee HMSxoe wxaHHe, hcm b yMepeHHoii 30He, a 
B ropax H Ha ccBcpc — 6o;iee BucoKoe, ccjih HSMepcHHs npoBoasTca npn OAHHaKosoH TCMnepaType; 

2) H3MeHeHKa abixaHHX npH notepe boau SHaHHTOibHO paajiHsaiOTca aaxcc y pacrcHHii oahoto aKOJiorHHecKonj 
THna. B cOBpeMeHHbiH nepHOA AOxasaHO, sto b paajiHMHUx MecTOodHTaHHXx HHTeHCHBHocrb AuxaHHa pacreiiaa 
npHMepHo oAHHAKOBa, ecAH ee onpcAenarb npw xapaxTepHOH aas 3thx MecToo6HTaHHH cpeAHeii TeMncpaxype. 
Koa^xliHiiHeHT AuxaHHa noAAepxcaHHa y pacrenHii, aAanxHpoBaHHbix k pasAHHHUM ecrecTBeHHbiM MecroodHTa- 
HHAM, HMcer 6AH3KHe BeJiHMHHbi, a B HOBbix H Heo6biHHbix ycAoBHsx cymecTBCHHO Bospacraer, hto AOKasbisaer 
Keo6xoAHMocTb AOnoAHHTCAbHbix sHepreTHHecKHx sarpar Ha aAanTauHio. Cacabh bbiboa, hto HaKoarieKKbie 
AaKHbie o AbixaHHK nosBOAaiOT oueHHTb aAanrauMoKHyiO cnoco6HOCTb h aAanTHpoBaHHOCTb mhotkx pacreHHH 
K ycAOBHHM cpeAM H, cACAOBaTCJibHo, cyAHTb o creneHH yrposbi Ana 3thx bhaob HSMeHeHHH ycAOBHii oSHTaHHa. 

KAioHeBbie CAOBa;TeMHOBoe AbixaHMepacreHHH, ananrauHa, AbixaHHCnoAoepsKaHHa, ueuanocrpocHHa. 

Uejifa nacTosmero o63opa — npocjieflHTb pasBHTHe HCCJiejnosaHHH abixaHHX pacreHHH 
AHKOH (|)HOpbl, paCCMOTpCTb HyTH 3TOrO pa3BHTHH H HpeACTaBHTb .I^OCTHrHyTbie pesynbTa- 
Tbi. Ho npeacfle hcm onepTHTb oGieM npeflcraBjieHHbix MarepHanoB, Haao AaTb onpcAejie- 
HHe TaKHX noHRTHH, KAK «3KOJiorHHecKaa ^H3HOJiorHR» H «aAanTauHa», no-pasiioMy 
TpaKTyeMbix paaHbiMH aBTopaMH. PacnpocrpaHCHo mhchhc, hto b hhcjio SKOJioro-cjjHSHO- 
JlOFHHeCKHX MOXCHO BKJlIOMHTb BCC HCCJlCAOBaHHA HO B03fleHCTBHI0 CaMbIX paSHbIX (jiaXTO- 
poB Ha npoueccbi xcHSHeAeflTcnbHocTH Jiio6bix pacreHHH. OAHaKo axo He cooTBercTByeT 
cjiOBy «3KOJiorH4ecKoe», KOTOpoe 3HaHHT «A6Ma», t. e. b ecrecTBeHMOH cpeAC o6HTaHHa. 
H. A. MaKCHMOB (1947) arji KJiaccHHecKoe onpeACJieHHe SKOJiorHHecKOH (^hshojiofhh xaK 
HanpaBJieHHK), HMeiomeMy uejibio yrjiy6jieHHoe no3HaHHe cooTHOiueHHH MexcAy pacTena- 
eM H cpeAoii, npaneM He pacreHHeM Boo6me, a snojine onpeAejieHHwx rpynn pacreHHH, 
npHypoHCHHbix K onpeACJieHHbiM >KH3HeHHbiM ycJioBHRM. Toro xce onpeACJieHHa npHAep- 
xcHBajicR 0. B. SaneHCKHH (1977) — rjiaBa iukohm 3KOAorHHecKHx 4)H3HOHoroB, ocymecT- 

BJIRBUIHX HCCJieAOBaHHH AHKHX paCTeHHH B pa3JIHHHbIX 6oTaHHKO-reorpa(|)HHecKHx pera- 
OHax HaHiefi crpaiibi (CeMHxaroBa, 1996). HHOcrpaHHbie HCCJieAOBarejiH othocrt pa6oTbi 
xaKoro njiana k c})H3HOJiorHHecKOH sKOHorHH. K). Jl. UejibHHKep (1986) noKasana pasjiH- 
MHR SKOJlOrHHeCKOH c})H3HOJIOrHH H 4)H3HOnorHMeCKOH 3KOJ10rHH. Ho rpaHHUbl MeXCAy 
HHMH Bce xce HenerKH, a hx uejiH oneHb 6jih3kh. Bojiee Toro, y Bcex HccjieAOBaHHH, 
nocBxmeHHbix cbrsh pacrenHa co cpeAoit, OAHHaKOBbi raxxce KOHxaKTbi c ApytHMH 
HayKaMH: (JiyHAaMeHTanbHOH iJ)H3HOAorHeH, 6HoxHMHeH, iJiyHKUHOHaAbHbiMH aHaTOMHeii 
H MOpitlOAOrHeH, HCKOTOpblMH CTOpOHaMH SKOAOrHH. HCXOAR H3 3TOrO, MbI He 6yAeM 
pa3AejiaTb 3th HanpaejieHHa. J^anee, asTopbi mhophx pa6oT paaJiHHaioT aARnrauHio h 
aKKJiHMaxHsauHio. npHSHasaa Heo6xoAHM0CTb HexKoro onpeACJieHHa HccACAyeMbix hbac- 
hhh, Mbi Bce xce Alia npocToxbi HSAOxceHHa 6yAeM noAbsoBarbca bo Bcex cjiyMaax repMHHOM 
aAanrauHa. 
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HraK, HacToamHH hctophhcckhh o63op nocsamcH HCCJieflOBaHHaM TCMHOBoro flbixa- 
HHH JIUKMX paCTCHMH paSJlHMHblX MeCTOo6HTaHHH H BJIHSHHA Ha HCrO pa3J1HHHbIX 

^laKTopoB cpeflbi. Ho b nocaeflHHe roAW crajio lUHpoKO npoBojiHTbCH MsyncHHe npeacra- 
BHTejiefi ^iHKOH 4)-nopbi He b Mecrax hx ecxecTBCHHoro npoHspacxaHHa, a b HcxyccxBeHHbix 
ycJiOBHax npH sapbHpoBaHHH OflHoro c})aKxopa (xewnepaxypbi, oSBOflHCHHa h x. jj.). Panee 
xaxoH npHCM HcnojibsoBanH, Hxo6bi BbiasHXb, HacaejicxBeHHbi jih xe hjih HHbie ocoGch- 
HocxH )KH3HejieaxejibHocxH pacxcHHH, oGHapyaccHHbie b ecxecxscHHOH cpeae. B Hacxoa- 
mee epeivia ero npHNieneuHe flHxxyexca cjioxcHOcxfaio HcnoHfa3yeMOM annapaxypbi h 
cpaBneHHH c H3MepeHHaMH B ecxecxBCHHOH cpefle He npoHSBOflHxca, ho noHyHeHHbie 
xaxHM oSpasoM cse^ienHa see ace oGoramaiox coGcxechho 3KOJiorHMecKyio 4)H3HOJiorHK). 
rioaxoMy Mbi paccMaxpwBaeM h 3xh cBCACHHa, cxapaacb JiHuib oxMenaxb cnocoG hx 
HOJ iyMeHHa. OflHaKO oStjCM cxaxbH sacxasjiaex bbccxh apyrne orpaHHHeHHa: Bo-nepBwx, 
ocHOBHBaxb CBOH o63op Ha paSoxax, nocBamennux AbixaHHio xojibko uBexKOBbix pacxe- 
HHH, npeHMymecxBeHHO xpaBaHHCxwx, jiHuib HHoma saxparasaa aaHHbie no abixanHio 
flepesbeB; Bo-Bxopbix, uHXHposaxb HHiub neKOxopyio BwSopKy h 3 HecKOJibXHx cox ananH- 
3HpyeMbix exaxeii, ynoMHnaa, k^k npaBHJio, xojibKo GoJiee noajiHioK) paGoxy o^Horo aBxopa 
(yMHXbiBaa najiHHHe ccbuiox b Hefi). K coxajieHHio, oGaopHbie cxaxbH no 3KOc|)H3HonorHH 
flbixaHHa Gojiee mom HeMHoroMHCJieHHbi! Ham BbiGop UHXHpyeMwx MaxepHanoB ^HKxyexca 
nornKOH pa3BHXHa pasGHpaeMoro Bonpoca h, Moacex Gbixb, b xaKOH-xo neGonbrnoft wepe 
cyGbeKXHBHbiMH npeflCxaBJieHHaMM, cjioacHBmHMHca b peayjibxaxe coGcxbchhwx mhopo- 

JieXHHX MCCJieAOBaHHH B paMXaX aXOJIOrHHeCKOH 4)H3HOJIOrHH. 


1 3Tan: npeabicTopna (nepeaa nojiosHHa XX b.) 

PoflOHanajibHHKaMH 3KOJiorHHecKOH 4)H3HOJiorHH oGbiMHO Ha3biBaiox lllHMnepa h 
BapMHHxa. 3x0 hx nocneAOBaxejiefi HHxepecoBanH He oGiuhc aaKOHOMepHOcxH HSMCHeHHH 
4)H3H0J10rHHeCKHX npOUeCCOB nofl pairiHHHblMH B03AeHCXBHaMH, a OCOGcHHOCXH peaKUHH 
onpeaeneHHbix rpynn pacxeHHH, oGuxaiomHX b KOHKpexHbix ycjiOBHax cpe^bi. B Hananb- 
HbiH nepHOfl 3KonorHMecK0H ^JHSHOJiorHH ocHOBHOH uejibK) Gbuio BbiacHHXb y xaxHX rpynn 
pacxeHHH ocoGeHHOcxH 4)OxocHHxe3a h boahofo peacHMa. Ha npoxaaccHHH Bcefi nepBoii 
nojiOBHHbi XX b. onpeflejieHHa jibixaHHa pacxeHHH b npHpoflHOH oGcxanoBKe GbuiH 
HeMHOrOHHCJieHHbl, H HX MOXHO OXHeCXH xax Gb! K npeflbICXOpHH 3 Ko 4)H3HOJ10CHH 
flbixaHHa. O^iHaKO aBxopw sxhx HccjieaoBaHHH aacjiyacHsaiox ysaaceHna h naMaxH. 

Hs «onpeflejieHHbix rpynn pacxeHHH» ojjhhmh h 3 nepBbix oGpaxnnn na ceGa BHHMaHHe 
3Ko4)H3HOJioroB pacxeHHa rop. OcoGeHHOCXH hx AbixaHHa erne b 1895 r. nuxanca BbiaBHXb 
r. BoHbe. SaxeM onpeflenenna flbixaHHa npoflOJixajiHCb b A/ibnax, a xaxace b SaHJiHHCKOM 
Aflaxay h na IlaMHpe (M, Henrichi, C. O. TpeGHHCKHn, O. B. SaneHCKHH). BnaMCHHe 3 xhx 
paGox saoiOHanocb CKopee He b nojiyneHHbix hmh flauHbix, rpemamnx MexoflHHecKHMH 
HeflocxaxKaMH, a b B03Gy}KfleHHH BHHManHa k ropHbiM pacxeHHaM (CeMHxaxoea, 
1965). HccjieflOBaHHe flbixaHHa pacxeHHH apHflHbix xhhob KjiHMaxa (cyxaa cxenh, nycxbi- 
hh) paHO GbiJiH nanaxhi b Pocchh. Ha ocHOBaHHH H3MepeHHH b KaMennoH cxenn 
B.C. HjibHH (Iljin, 1923) npHmen k BbiBOfly, hxo Kcepo(|)HXbi flbimax cjiaGee, hcm 
M e3o4)HXbi, H Mano H3MeHaiox Abixanne npn noxepe boam AHCXbaMH. 3xo 3axeM noflxsep- 
flHJiH Apyrne aBxopw. PaGoxbi H. A. MaxcHMOBa Bbi3BanH HHxepec x xcepo^HxaM, 
Abixanne xoxopwx onpeflejiann E. Ille^Jep, A. H. X(aHHJiOB, H. E. SnaMeHcxHii, 
n. A. FeHxejib h flp. (AonxesHH, 1968 : 5—18). OxflCJibHbie onpeflejieHHa HHxencHBHoc- 
XH flbixaHHa xcepoiJiHxoB GbuiH npoBeflenbi Ha cyXHx cxjiOHax Ajibn (Bosian, 1933—1934) 
H B nycxbiHe Caxapa (Harder et al., 1931). Oflnaxo sxh HccjieflOBaHHa, xax h HanajifaHwe 
paGoxbi c rajio(})HxaMH (Neuwohner, 1938, h Ap.), Glijih noCBamenbi 4)oxocHHxe3y h/hah 
BO flHOMy pe)KHMy h coflepxax jiHmb necxojibxo HaGjiiofleHHH naa AbixaxenbHbiM ra30o6- 
MCHOM. OcHOBHOH ocoGeHHocxbK) flbixaHHa xcepoiJiHxoB CHHxajiocb cjiaGoe Abixanne 
(FeHxeflb, 1954). 

B ycflOBHax xponnsiecxoro xjiHMaxa HHflHHCxne ynenbie nposoAHJiH onpeflejieHHe 
flbixaHHa caxapHoro xpocxHHxa. Ha o-Be Bbb (b Bbioxensopre) O. Stocker (1935) 
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HCCJieflOBaji flbixaHHe npcBecHbix pacreHHH. HHTCHCHEHocTb flbixaHHfl JiHcxbeB Cassia 
fistula H Stelechocarpus burahal OKaaajiacb cpaBHHTenbHO hh3koh. 3to coniacoBajiocb c 
flaHHbiMH, nojiyMCHUbiMH y xponMHecKHx pacxeHHH b ycjiOBHHx opaHxepeH (Gabrielsen, 
1931). 

Majio KsyMCHbi Sbiah pacxeHHa ApxxHKH. B 1938 r, b XH6HHax 6biJio HccjieflOBaHo 
flbIXaHHe 6 BHJIOB XHOHHHblX CCBCpHblX paCXCHHH (flaHHJIOB, MHpHMBHBH, 1948). IIo 
HHXCHCHBHOCXH BbiflcjiCHHa COj (hb 1 3XH BHflbi pacnoJioxHJiHCb B pHxi: Vaccinium 

uliginosum —> Phyllodoce taxifolia —> Empetrum nigrum —> Vaccinium myrtillus. OcoSen- 
HO BbicoKoe flbixaHHe OKasaJiocb y Betula nana. FIoBjiHee H. Wager (1941) onpe^ienHJi 
flbixaHHC 15 pacxeHHH TpeHiiaH^tHH h conocxaBHJi noHyncHUbie xaM BejiHHHHW c pesyjib- 
xaxawH coScxseHHbix HSMepeHHH xibixaHHH 2 bhuob zipyrax pacxeHHH b pafione JIy6jiHHa. 
Oh npHiHCH K BbiBOjiy, mxo y apxxHHecKHX bhaob ^ibixaHHe noBbimeHO. 3xo saKjHOHCHHe 
oCcyxciiaexca ao chx nop. B yMepcHHofi sone ochobhoc BHHMaHHe HccneflOBaxeneH 
npHBJiCKajiH xcHeBbiHocjiHBbie pacxcHHfl (Lundegardt, 1921; ropbiuiHHa, 1975). 

BceM ynoMBHyxbiM paSoxaw CBOHcxBCHHbi cepbesHwe HCflOCxaxKH: npHMHXHBHbie, 
xpeCyiomne ^jiHxejibHbix 3Kcno3HUHH Mexoflu; cnynaHHbiH Bbi6op oStjCkxob; Hecxanjiapx- 
Hbie cnocoSbi pacnexa aaHHwx h x. a. TeM He Menee 3xox HanajibHbiH nepnoa 3Koaoro- 
(J)H3HoaorH4ecKHx HccaeaoBaHHH abixaHHa ohchb BaxeH. Yace xoraa 6bma 3ano»ceHa 
cpaBHHxeabHO-(|)H3HoaorHHecKaa ochobb HCcaeaoBBHHH pacxeHHH pa3Hbix 6oxaHHKO-reo- 
rpa4)HHecKHx 30h, 6bia noanax Bonpoc o noxaaaxeaax, HanSoaee noaxoaamHX ana 
cpaBHeHHa aaHHbix, noayneHHbix na pasHbix pacxeHHax. KpoMe xoro, iiecMoxpa na 
MH3epHoe KoaHHecxBO cJjaKXHHCCKoro Maxepnana, 6biaH BbiCKa3aHbi npeacxasaeHHa 6oab- 
moH 6HoaorHMecKOH 3Ha4HM0cxH. PeHb Haex o rHnoxe3e O. lUxoKepa, coraacHO Koxopofi 
pacxeHHaM Bcex KaHMaxnnecKHx 30 h npHcyma oaHHBKOBaa HHxencHBHOcxb awxaHHa npH 
xapaKxepHOH aaa 3xoh sohm xeMnepaxype (Stocker, 1935). 


II 3Tan: 1950—1970-e rr. 

B 3XH roabi 3KoaorHHecKaa 4)H3HoaorHa nepeacHBana waKCHMaabHbiH paciiBex, CBoii 
«cepe6paHbiH BeK». ToMy hphhhhoh 6biaH, BO-nepBbix, noaBaenne BbicoKonpoH3BoaH- 
xeabHOH annapaxypbi aaa HSMepeHHa C02-ra3oo6MeHa — HH4)paKpacHbix ra3oaHaaH3a- 
xopOB; Bo-Bxopbix, ocoaHBHHe HeoSxoaHMocxH HCcaeaoBBHHa aHKOH (|)aopbi (h 4)ayHbi) 
o^JOpMHaocb B BHae nporpaMMbi Meacaynapoanoro dHoaoraaecKoro roaa. flo axoii 
nporpaMMe (aacxHHHO h BHe ee) Bean HHxencHBHbie HCcaeaoBBHHa BeaHKoaenHbie ujKoabi 
3KoaorHHecKOH (j3H3HoaorHH B repMBHHH (O. Lange, E.-D. Schulze, L. Kappen, V. Bus* 
chbom H ap.), Abcxphh (A. Pisek, W. Tranquillini, W. Larcher, H. Bauer), CoeanHeHHbix 
liixaxax AMepHKH (H. Mooney, O. Bjorkman, B. R. Strain, W. D. Billings, L. C. Bliss h 
ap.)- B CoBexcKOM Coio3e 3X0 nanpaBaenne BOsraaBHa O. B. SaaeHCKHH. Pa6oxbi nposo- 
AHaHCb B pa3Hbix Shombx, raaBHbiM oSpasoM b oxaHHaiomHxca «KpaHHHMH» (xepMHH 
n. A. BapanoBa) ycaoBHaMH. OcHOBHaa ueab — BbiacHenue oco6eHHOcxeH (|)oxocHHxe3a 
H BoaHoro pejKHMa. K coacaaeHHK), awxaHHK) yaeaaaocb Maao BKHManna, xbk hxo aanHbie 
no abixaHHK) He cxoab MHoroaHcaeHHbi. TeM He MeHee hmchho b sxox nepHoa saaoaceHbi 
ocHOBbi SKoaorHHecKOH 4)H3HoaorHH awxaHHa H HaMeaeHbi nyxH ee aaabHeHUiero 
pasBHXHa: IloaxoMy 6e3 SHaxoMCXBa c pa6oxaMH xex aex HCcaeaoBaxeaH Hacxoamero 
BpeMeHH pHCKyiox oxKpbiBaxb aaBHo oxKpbixbie HcxHHbi Han 6ay)Kaaxb na nepenyxbe. 

B c8a3H c saaaaeH 3Ko4)H3HoaorHH — BbiaBHXb oco6eHHocxH peaxuHH Mexa6oaH3Ma 
onpeaeaenHbix rpynn pacxeHHH na B03aeHcxBHa (J)aKxopoB hx cpeaw — cxann npoBO- 
AHXbca onpeaeaeHHa He xoabKo HHxencHBHocxH awxaHHa, ho h acHCXBHa na nee 
xeMnepaxypbi, BaaxcHocxH nan HSMCHeHHH Bcero KOMnaeKca npnpoaHbix (J)aKxopoB, 
HanpHMep pasaHMuofi Bbicoxw b ycaOBHax rop. IIpH 3 xom npeanpHHHMaioxca nonwxKH 
csasaxb abixanne c npoayxxHBHOcxbio pacxeHHH nyxeM conocxaBaeHHa HHxeHCHBHOCXH 
awxaHHa H 4)oxocHHxe3a. 

Cepna aexaabHbix pa6ox npoBoanxca b Abcxphhckhx Aabnax (Tranquillini, 1979; 
JIapxep, 1981). Ochobhumh o6^eKxaMH cayacax apeaecHbie pacxeHHa. Onpeaeaenna 
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npoBOjWTca KpyniorojiHMHO, hto ohchb aaxHO. Cflenan bliboa, hto sticoTHaa rpaHHua 
jieca oSycjiOBJicHa BnHHHHew noHuxeHHB TeMneparypw Ha ymepoflHbiH 6ajiaHC pacTCHHH: 
C BbICOTOH MeCT006HTaHH5I ^OTOCHHTCS CHHXaeTCS GblCTpeC H paHbUie, MCM JlblXaHKe. B 

AMcpHKe KOMnjicKCHbie HccJieflOBaHHB npoBozuiTCH B Bejibix H CxaHHCTbix ropax, b 
Cbeppa-Heaane (Billings, Mooney, 1968; Chabot, Billings, 1972; Higgins, Spomer, 1976; 
ToaapHH, 1987). ra3oo6MeH HSMepaiOT xax b Mccrax ecrecTBCHHoro npOHspacraHHa 
pacTCHHH na pasHbix Bbicoxax, rax h b HcxyccTBeHHbix ycjioBHax c pasHoii Hanpaxcen- 
HocTbK) BHeujHHx 4)aKTopoB, name Bcero TeMneparypbi. ConocraBJieHHe noJiyneHHbix 
aaHHbix nosBOJiacT yciaHOBHXb xapaKxep o6Hapy)KeHHoro b ropax ycHjiCHHa flwxaHHa. Y 
HCKoxopbix BHflOB (HanpHMcp, Polygonum bistortoides, Solidago virgaurea) npH nepecaa- 
xe c rop coxpaHHJiocb noBbiiueHHoe flbixaHHe, hxo CBHaexejibCXByex o rcHexHHecxoH 
aaxpenjienHocxH axoro npH3Haxa. Y apyrax bh^ob yBejiHHCHHoe b ropax flbixaHHC b apyxHX 
yc/iOBHax He coxpanajiocb, ohcehaho, hmcb ^JCHOXHnHMecxyio npHpoay. BjiHaHHe xcMne- 
paxypbi Ha flb/xaHHe Msynanocb b npeaejiax xojiepaHXHoii 30Hbi (;io 35—38 “C), hxo 
no3BOJiai[o onpeflejiHXb BCJiHHHHy xcMnepaxypHoro xo34Kt)HUHeHxa (Q,q), ho hc xonxy 
onxHMyMa. H3MeHeHHa Q,q c xeMnepaxypoif y ropHwx pacxeHHH 6buiH xaxHMH xe, xax h 
y paBHHHHbix (Chabot, Billings, 1972; Higgins, Spomer, 1976). B Cobcxcxom Coroae 
flbixaHHe ropHbix pacxeHHH b xeneHHe pa;ia nex HccjicAOsajiH b pasHbix BbicoxHbix noacax 
Ha OaMHpe, saxcM na KaBKa3e (CcMHxaxoaa, 1965) h b Xh6hhcxhx ropax (HBanoBa h 
ap., 1983). 

rioxaaaHO, hxo abixaHHe y pa3Hbix bh;iob pacxeHHH noBbiuiaexca na pa3Hbix Bwcoxax 
Haa ypoBHCM wopa (CeMHxaxoaa, 1998). B onpeaejieHHax xcMnepaxypnoH aaBHCHMocxH 
AbixaHHa y pacxeHHH BocxoHHoro HaMHpa (3860 m Haa yp. m.) 6binH HaHacHW oncHb 
HHSKHe 3HaHeHHa xpHXHHecxOH xeMnepaxypw — ox 24 jjo 38 °C (b yMepcHHoft 30He — 
BbiLue 40 °C). 06mHM BbiBoaoM H3 pa6ox, npoBeaeHHwx b ropax, 6buio xo, hxo 
HHxcHCHBHOcxb ^bixaHHa y roptibix pacxeHHH Bbiuie, neM y paBHHHiibix; ochobhwm 
RHHaiomHM Ha abixanne <|jaKTopoM cHHxajiacb noHHxeHHaa xeMnepaxypa. HoaxoMy 
oco6eHHocxH AbixaHHa ropHbix pacxeHHH cOjiHxajiH c xaxoBbiMH pacxeHHH Cesepa. 

OaHaxo B xo BpeMa eme ne Gbijio ycxanoBJieno, pasjiHnaexca jih abixanne y oGHxaxejiefi 
ApXXHXH H y HX COpoaHHCH B yMCpeHHOH 30He. yCHJieHHC flblXaHH«, O XOXOpOM QHCan 
Wager (1941), He noflxaepjiHnocb onpeaejicuHaMH y paaa bhkob, b xom HHcne y Betula 
nana. flpoxHBOpeHHBbie pe3yjibxaxbi aasajiH HccneaosaHHa abixanna oflHoro h xoro xe 
BHjia b pa3Hbix XHnax apeajia (Ungersson, Scherdin, 1968). HHxencHBHOcxb Abixanua, 
HaHACHHaa b bwcoxhx uiHpoxax (oAHoro bhas na o-ae fleBOH h 3 bhaob na Mbice Bappoy 
(Mayo et al., 1973, Tieszen, 1973 — uhx. no: HaanoBa, BacbxoBCXHH, 1976)), oxaaanacb 
oxHioAb He BbicoxoH. OcHOBHoe npenaxcxBHe na nyxH BbiacneHHa Bonpoca o xom, cHjibnee 
HH Abiinax pacxcHHa ceaepa, saxiHonanocb b oxcyxcxBHH cxporo cpasHHxejibHoro MaxepH- 
ana. Taxon MaxepHan 6biA nojiyneH, xorAa conocxaBHMbie onpeaeJicHHa Abixanna npoaejiH 
y paaa bhaob na PyccxoM Cesepe (o-se Bpanrena, 71® c. m.) h b JleHHHrpaACxoii o6ji. 
(HBanosa, BacbxoBcxHH, 1976). 3axeM b CyOapxxHxe (KoJibcxHii n-OB, 68° c. ui.) 6buio 
oOcneAOBano OoAbuioe hhcao bhaob, OAHOHMeHHbix (hjih BHxapHanxHwx) c HSyHeHHbiMH 
Ha o-Be Bpanrena (HaaKOBa h aP-, 1983). Oxaaanocb, hxo npn oahoh h xoh xe 
xcMnepaxype (25 °C) OonbiUHHcxBO pacxeHHH ApxxHXH Abimax CHHbHee, new xe xe bham 
B CyOapxxHxe h b necHofi 30He, ho npn cpeAHefi xeMoepaxj^e xaxAoro MecxooSnxaHHa 
(10, 15 H 20 °C cooxsexcxaeHHo) Abixanne pacxeHHH OAHoro h xoro xe BHAa HMeex 
6nH3XHe hhxchchbhocxh. OAHaxo b xo BpeMa ochobhoh axuenx b BbiBOAax cxasHJica na 
xo, HXO AbixaHHe pacxeHHH Cesepa yBennHeno. 

Ha o-Be Bpanrena Obina HxyneHa aaBHCHMocxb Abixanna ox xeMnepaxypw (HsanoBa h 
Ap., 1989). Tohkh onxHManbHOH h xpHXHnecxoK xcMnepaxyp nwenn Menbiune ananeKHa 
y apxxHHecxHx pacxenHH, hcm y pacxeHHH yMepennoH 30hw. 3xo oxnexnHBo Bwpaxano 
aaanxHpoBaHHOcxb ceBepHWx pacxeHHii x ycnoBHaw hx o6HxaHHa npH hh3xoh xeMnepa- 
xype. 

OAHOBpeMCHHo c HCCACAOBaHHaMH pacxeHHH Ceaepa h rop Gonbuioe BKHManne 
yaenanocb ocoOennocxaM (j3H3HonorHH nycxwHHwx pacxeHHH. B xoMnnexcHwx pa6oxax 
HapaAy c (})oxocHHxe30M onpenenann HHxencHBHOcxb h aneMenxw xeMnepaxypnoH 3aBH- 
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Phc. 1. HHTepBajibi kphthhcckoh TeMneparypu y pasHbix bhjiob acJwMepoB (a), OAHoaerHHx cojui- 

HOK (5), AnKTCJibHOBereTHpyioiuHx KycrapHHKOB h noayKycxapHHKOB (e) nycTbWH Kbi3buiKyM (CeMHxaroBa, 

AjieKceeBa, 1970). 

no ropHSOHTanbHoii och — xpHTHMecKax reMnepaiypa, °C. 

CHMOCTH flbixaHHa. HccjieflOBaHHSi npoBOjlHnH b Caxape (Binet, 1955; Stocker, 1971, h 
flp.), B naropHbix nycxbiHHX loro-sanafla CeBepnoH Amcphkh (Strain, 1969, h ap.), b 
apHflHOH 30He sanaanoH ABCTpajiHH (Helmuth, 1971), b nycTbine Heres (Lange et al., 
1974, 1975), B CpeaneH Ashh (b Kb^buixyMax h KapaxyMax) ;tbixaHHe Sojibuioro HHCJia 
BHAOB nycTbiHHbix pacreHHH Gbuio onpe;tejieHO Jl. H. AjiexceeBOH (Saxapbanu h ap., 
1971; CeMHxaroBa, AjieKceesa, 1979). HanaeHHbie pasHbiMH asTopaMH HHTeHCHBHocTH 
abixanna yicnaabiBajiHCb bo Bcex nycibinax b oflHHaKOBWH HHTepBan (1—6 Mr COj na 1 r 
cyxoH OnoMaccbi/H npH 30 ®C). flpn otom ne 6bUio oSnapyxceHO saMernoH pasHHUbi no 
HHTencHBHOCTH (npH pacnexe abixanHH na cyxyio OnoMaccy) Mexay cKJiepo^nxaMH, 
cyKKyjienxaMH h pacxeHHHMH c MeaoMop^iHbiMH jiHcxbHMH. HccjieaoBanHe 6ojibujoro 
MHCJia (Oojiee 70) bhaob b KbiabuixyMax no3BOJiHJio conocxaBHXb hhxchchbhocxh abixanna 
paCXeHHK paSHbIX XaXCOHOMHHeCKHX nOJIOXeHHH H XCHSneHHblX 4)OpM. EbUIO BbIflBJieHO, 
Mxo BHflbi c BbicoKOH HHxeHCHBHOCxbK) abixaHHX HanGojiee Hacxo Bcxpenaioxca b ceMefl- 
cxBax Chenopodiaceae u Fabaceae. Cpean xcH3HeHHbix 4)9pM 6ojiee bbicokhm abixanneM 
oxjiHHajiHCb 34)eMepbi; MexcsnaoBbie painnHHa HuxencHSHOcxen abixanna Obuin cHjibnee 
Bcero BbipaxeHbi y apesecHbix pacxenHH (CeMHxaxoaa, AjieKceeaa, 1979). FlpoBeaenbi 
cpaBHHxejibHbie onpeaejieHHa Abixanna paoxennu b ycnoenax yMepennoH soHbi h nycxbiHH. 
J10Ka3aHO, Hxo nocjieAHHe HMeiox 6ojiee HH3Koe auxaHHe, ecan nsMepenna npOBoaaxca 
B o6eHx 30Hax npn oahoh h xoii xe xeMoepaxype (Binet, 1955). CBHaexejibcxBOM xoro, 
MXO 6oaee HH3Koe abixanne csasano HMenno c bucokoh xeMnepaxypoii oSnxaHHa, cayxax 
onbixbi no BbipamHBaHMH) pacxeHHH b paannMHbix ycaosnax. Ohh noxa3ajiH, mxo y 
pacxeHHH OAHoro h xoro xce bhaa Abixanne tiHxe b 6oaee xcapxHx ecxecxBeHHbix hah 
HC xyccxBeHHO C03AaHHbix ycAOBHBX, a 3HMOH OHO Bbiuie, MCM B AexHHe Mecaubi (Strain, 
1969; Chatterton et al., 1970, h ap.). V AexHeserexHpyiomHx pacxeHHH acapKOH nycxbiHH 
onxHMaAbHaa h KpnxHMecxaa xeMnepaxypw Bbime, MeM y BeceHHHX 3(|)eMepOHAOB, h aeacax 
B npeaeaax 48—52 °C (pnc. 1) (CeMHxaxoBa, AneKceesa, 1979). Ilpn BbipaiuHBaHHH b 
ycAOBHax 6oAee hh3koh xeMnepaxypbi, neM ecxecxBeiiHaa, y nexoxopbix nycxbiHHbix 
pacxeHHH HaOaioAaAH H3MeHeHHe noAOxcenna b CHCxeMe Koopannax seen xeMnepaxypHOH 
xpHBOH HAH ce oxpe3Ka (Al-Ani et al., 1972; Higgins, Spomer, 1976). KpHXHMecxaa 
TCMnepaxypa HSMenanacb b esasK c ycAOBHaMH BerexauHOHHoro nepHoaa. 3xo CBHAexenb- 
CTBOBAAO O nOABHXCHOCXH Mexa60AH3Ma y HSyMeHHblX BHAOB nyCXbIHHbIX pacxeHHH 
(CeMHxaxoBa, 1998). 

rioHaxHo, MXO OoAbuioH HHxepec HCCAeAOBaxeaeH npHBAexaAH HSMenenna Abixanna 
nycTbiHHbix pacxeHHH b cbhsh c hx oSecneMeHHocxbio boaoh. IlpH conocxaBACHHH 
HHxeHCHBHOcxen AbixaHHa no eexeexsenHOMy qpaaneHxy BAaxcHOcxH hombw h/hah npH 
HCKyccxBeHHO co 3 AaHHOM BOAHOM Ae 4 )HUHxe OKa 3 aAOCb, MXO peaKUHa Abixanna Ha 
o 6 e 3 BoxHBaHHe BHAOcneuH(J)HMHa. Tax, epean aacxpanHHCXHX pacxeHHH 6 biAH HaHaenbi 
BHAbi, ycHAHBaioinHe AbixauHe npH neaocxaxxe boam (iianpHMep, BHaw poaa Acacia), b 
TO BpeMa xax y apyrnx (Kochia plantifolia, Eremophila miniata) AbixaHHe, naoOopox, 
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Fhc. 2. HsMeHCHHii iibixaHHil npH o6e3BoxHBaHHH jiHCTbes (accHMiuiHpyiomHx opraHos). 

I — Bromus tectorum (3<|)eMep), 2 — Colligonum microcarpum (xycTapaHK), 3 — Ferula schair {^F. varia), (a^KMepoMfl), 4 — 
Dianthus tetralepis (TpaBaHHCTbiii MHoroJiCTHHK), 5 — Astragalus villosissimus (nojiyKycrapHHaex), 6 — Scabiosa olivieri 
(a^KMcp), 7 — Echinops leucographus (TpasaHHCTUH MHoroneTMHK), 8 — Scorzonera pusilla (scpCMepoiia), 9 — Leontice 
eversmannii (a^ieMepOHa), 10 — Ceraiocephala testiculata {a^KMcp), 11 — Kochia prostrata subsp. viresce'ns (noayKycrapHH- 
mck) (CcMHxaxoBa, AaexceeBa, 1970). Flo och aOcuHcc — conepacaHHC boam, %: no och opAHnaT — auxaHHC, mkh Oj/t cup. 

Maccu •'I. 

rio ropnaoHTanhHOH och — xpHTHnecKaa TCMneparypa, °C. 


CHHTKanocb (Helmuth, 1971), kek 3to HaOniOAajiocb h y pa^a pacTCHMH KajiH(|)opHMH 
(Al-Ani et al., 1972), V MOJioAbix jiHCTbCB peaKiiHH AwxaHHa Ha norepio Boflbi BbipaxeHa 
cHJibHce, MCM y cxapbix (Helmufh, 1971). PaOoTbi AjiCKcecBOH SHaHHxenbHO pacuiHpHJiH 
npeAcxaBJiCHHa o peaKUHH Abixanwa Kcepo(J)HxoB Ha boahwh cxpecc (^ojikcbhm, 1968), 
BbiaBHB pa3HOo6pa3He B BOAoyAepacHBaiomeH chocoOhocxh XKaneii h HSMeneHHM AuxaHHa 
npH o6e3BOXHBaHHH (pHc. 2). OflHOBpcMCHHbie onpeaeneHHa 4)oxocHHxe3a h AwxaHHa 
noKaaajiH, mxo AbixanHe 3HaHHxeAbHO Menee HyBCXBHxcAbHO k noxepe boaw h HeAocxaxxy 
BOAbi B noMBC (DePuit, Caldwell, 1975). HasepHoe, CACAyex AoOaBHXb k Aannw^ pHc. 2 
pe3yAbxaxbi HCCACAOBaHHa noHKHAOxHApHAHbix uBcxKOBbix pacxcHHH (FpynHe, FpynMe, 
1976), y Koxopbix cHHxeHHe AwxaHHa npoHCxoAHX no Mepe noxepH boabi ao noAHoro 
BbicbixaHHa AHCxbes. 

B 1960—1970-err. npOBOAHAHCb HccACAOBaHHa AbixaHHa h y pacxeHHH Apyrnx 
3KOAorHMecKHX XHHOB, B MBCXHocxH npeAcxaBHxeACH MaKBHCxa (Moor et al., 1972), 
oOHxaxcAeft necocxenHUx AyOpaa (FopbiuiHHa, 1975), cxeneft (HayMOB, 1978) h xponH- 
MecKoro Aeca (Ldhr, 1969). CymecxBCHHbix paajiHHHii HHxencHBHocxH AbixanHa y AHcxbeB 
xponHMccKHx AepeBbeB h oSbiHHwx AecHbix nopoA yMepennoro noaca (Larcher, 1969) He 
6bmo oOnapyxeno b onpeACAennax npH 20 °C. CpeAH OoAbUioro mhcab HayneHHbix bhaob 
pacxeHHH cpeAHcasHaxcKHx nycxbiHb Sbuio mhofo xnnHHHbix oOHxaxeAeft 3acoAeHHbix 
noHBorpyHXOB, ho no HHxeHCHBHocxH AbixaHHa ohh He BbiACAaAHCb (npH pacnexe na cyxyio 
OHOMaccy AHCXbeB) cpeAH Apyrnx nycxbiHHbix pacxeHHH (SaxapbaHii h Ap., 1971; HaanoBa 
H Ap., 1994). 

IloHCKH (J)H3HOAorHMecKHx oco6eHHOcxeH pacxeHHH pasHbix OoxaHHKo-reorpacJiHMec- 
KHX oOAacxcH npeACxasAaiox co6oh, no cyxH ACAa, ochobhoh hoaxoa k npoOAeMe 
aAanxauHH. 3xo Obuio ocosHano b SHaMHxeAbHOH cxeneHH OnaroAapa HccAeAOBaHHaM 
AbixaHHa, HMeHHo cHHxenHe AbixaxeAbHwx saxpax b ycAOBHax bwcokoh xeMnepaxypw, 
xaK HeoOxoAHMoe cpeAcxso coxpaHeHHa noAoxHxenbHoro 6aAaHca yxAepoAa, npHaeno 
HCCAeAOBaxeAeii k BbiBOAy o6 aAanxHBHoM xapaxxepe HaMeneHHH Abixanna pacxeHHii b 
cooxBexcxBHH c xeMHepaxypOH hx wecxooOHxaHHa (Strain, 1969). TeM He Menee 6oAb- 
lUHHCXBO aBxopoB cyAHx o6 aAanxaiiHH no HSMeneHnaM (JioxocHHxesa. OAnaxo CAeAyex 
yHHXbiBaxb, MXO npH CMene ycAoBHH H3MeHeHHa (JioxocHHxeaa npoHcxoAHx He xoAbKO 
paHbuie H3MeHeHHH AWxaHHa, ho h He BcexAa hmh conpOBoxAaioxca, xax xax (JioxocHHxea 
oxAHMaexca Meubiuen ycxoHMHBocxbio, neM AwxaHHC, H3MeHeHHa Koxoporo oxpaxaiox 
6oAee PAyOHHHbie cabhch Mexa6oAH3Ma. 

rioAbixoxHM cBeACHHa o6 aAanxaiiHOHHbix HSMeneHnax Atixanna, nonyMennwe b 
pa36HpaeMbiH nepHOA. CpasnenHe ocoOeHHocxeii AWxaHHa pacxeHHii b pasAHMaioiJnHxca 
ecxecxBeHHbix hah HcxyccxBeHHo saAaHHbix ycAOBHax npoHspacxaHHa AOKasano, mxo 
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HH3KaH TCMnepaxypa npHBOflHx k ycHJicHHio flwxaHHa, h noaxoMy HHxeHCHBHocxfa JiwxaHHa 
pacxeHHii cesepa u rop o6eihho Bbiuie, mcm nycxbiHb h xponHKOB (npH oAHHaKOBOH 
xeMnepaxype onpeAejiCHHH). Bmccxc c xcm pacxeHHH xojioahwx MecxooCHxaHHii oxjiHHa- 
loxcH 6ojiee hhskhmh BejiHHUHaMH onxHMajibHoii h kphxhhcckoh xeMnepaxyp AbixaHHH. 
y pacxcHHH apHAHbix perHOHOB peaKUHH AbixaHHa Ha CHHxeHHe coAepxcaHHa boabi b 
noHBe H b caMOM pacxcHHH oKasaAHcb 6oAee pa3Hoo6pa3HbiMH, hcm CHHxanocb panee. 
MHorwe aBxopbi (b ochobhom aMepHKaHCKHc) npoBOAHJiH cpaBHCHHC AbixaHHH B ecxecx- 
BCHHOH cpcAC H iiocjic HcpecaAKH (BbipainHBaHHH) pacxeHHH B pa3AHHHbix (hah OAHHa- 
KOBbix) ycAOBHax. Mx o6^eKxaMH CAyxHAM ccBcpHbie, ropHbie h nycxbiHHbie pacxcHHa. 
3xox npHCM no3BonHA BbiaBHXb, Hxo ycHACHHoe AwxaHHe ropHbix h ceaepHbix pacxcHHM 
MO)Kex 6bixb KaK rcHoxHAHMecKOH, xaK H 4)eHOXHnHMecKOH npHpoAbi. Bbuio 3aMeMeHo» 
Mxo CKopocxb aAanxauHOHHbix M3MeHeHHH AbixaHHa yseAHHHBaexca npH 6oAbujeH pa3Hoc- 
XH xcMnepaxypbi b cpaBHHBacMbix ycAOBHax npoH3pacxaHH^ V HeKOxopwx bhaob aAan- 
xauHOHHbie HSMeneHHa AwxaHHa Moryx npoHcxoAHXb 6bicxpo (Menee hcm 3 a cyxKH), xoraa 
xax y ApyrHx bhaob aab axoro xpe6yioxca sHaMHxcAbHbie cpoKH. KpoMC xoro, axH 
H3MeHeHHa cxopee npoHCxoAax npH noBWiiieHHOH xeMnepaxype h CHAbHee BbipaxcHbi y 
bhaob, HMCiomHx 6oAee luhpokhh apean. 

3xh Ha6AK)AeHHa, (jjopMHpyioinHe ocnoBy coBpeMeHHwx 3HaHHH no aAanxauHH, ne 
6biAH B xo BpCMa noAbixoxcHbi, KaK 3X0 6biA0 CAcnano b oxHonjenHH 4)oxocHHxe3a, h 
npOBOAMAHCb pa3HbIMH BEXOpaMH Ha OAHHOHHbIX HAH AHLUb Ha HCCKOAbKHX BHAaX. 


Ill 3xan: 1980—1990-e rr. 

B* coBpeMCHHbiH nepHOA, kak h npeacAe, npoBOAaxca onpeACAenna hhxchchbhocxh 
AbixaHHa H ee H3MeHeHHH noA BAHanneM BHeuiHHX (JiaxxopoB b pasAHHHbix 6oxaHHKO- 
reorpacJiHMecKHx 30Hax. Tax', npoAOAXcaioxca HccAeAosaHHa pacxeHHH rop (Jlapxep, 1981; 
Graves, Taylor, 1988; Atkin et al., 1996), nycxwHb (AAanxauHa..., 1983; Bo3HeceHCKHH, 
K)AMHa, 1983; Aim, Nobel, 1991), pacmnpaexca Ha6op HccACAOBaHHbix bhaob b ApxxHxe 
H Cy6apKXHKe (MsaHOBa h Ap., 1983). HoABOAaxca hxofh KOMnACKCHbix HCCAeAOsaHHH b 
perHOHax co cpeAH3eMHOMopcKHM KAHMaxoM (Plant response to stress, 1987 : 279—304). 
y AHCXbCB KyCXapHHKOB B MhAH HaHACHbl CpaSHHXCAbHO BblCOKHe HHXCHCHBHOCXH 
AbixaHHa (OKOAO 3 Mr COj/am^ • m npH 25 °C). TcMnepaxypHwe KoacJicJiHUHeHXbi Abixanna 
B HHxepBane 15—25 “C hmcah oGbiMnyio BCAHsiHHy okoao 2. Cxmchcho, hxo y bhaob, 
xepaioinHX AHcxba b 3acymAHBbiH nepnoA, pacxoA yrnepona na Abixanne Moxcex 6bixb 
OOAbUIHM 3a CHCX AblXAHHa HoOcrOB. 

B onHCbiBacMbiH nepnoA HccACAOBaxcAH yAenaAH 6 oAbiijee BHHMauHe cyxoHHWM h 
ce30HHbiM H3MeHeHHaM AbixaHHa (HBAHOBa H Ap., 1985; AjiCKceeBa, 1986; CcMHxaxoBa 
H Ap., 1987 — UHX. no: CcMHxaxoBa, HnKOAaeBa, 1996; Palta, Nobel, 1989). IlpoBOAHMbie 
pa 6 oxbi pacmnpaiox reorpatJjHio HccACAOBaHHH ABixanna h yBCAHHHBaiox pa3Hoo6pa3He 
BKOAOrHHCCKHX XHHOB paCXCHHH. IloaBAaiOXCa HOBbie AaHHbie O AbIXaHHH ManrpOBblX 
pacxeHHH (Burchett et al., 1989), BCMHoaeACHbix h AHCxonaAHbix npcAcxaBHxeACH nanna- 
pana (Villar et al., 1995), cpaBHHBaioxca xapaKxepncxHKH Abixanna C 3 - h C^-pacxcHHH 
(Byrd et al., 1992), npoAOAxaexca nsyncHHC xponHHccKHx h cyOxponHnecKHX bhaob 
(ToAapna, 1984; Kwesiga et al., 1986). CACAanw nepBbie onpcACACHHa Abixanna pacxeHHii 
CyOapKXHKH (Bate, Smith, 1983), nanaxa cepHa pa 6 ox c pacxcHHaMH na cesepHOH rpaiiHue 
Hx pacnpocxpaHCHHa (nanpHMep, FapMaui, Toaobko, 1997, h ap ). yBCAHHHBaexca hhcao 
HCCACAOBaHHblX (JiaKXOpOB CpCAbl, B HaCXHOCXH yACABCXCa Cepbe3HOe BHHMaHHe B03AeH- 
cxbhk) Ha AbixaHHc yBCAHHCHHOH KOHncHXpauHH CO 2 B B03Ayxe (Poorter et al., 1992; 
Azcon-Bieto et al., 1994). OAHOBpCMeHHo npOBOAaxca h o6o6meHHa yxce naKonAeHHbix 
AaHHbix. Tax, conocxaBAenne xeMnepaxypnbix xpHBbix Abixanna, noAyneHHbix b pa3Hbix 
Mecxoo 6 HxaHHax, noKa3aAO, hxo 3XH xpnBbie oahoxhahw, hmciox OAHHaKOBbiii xoa 
H3MeHeHHH c xcMnepaxypoH, ho na mxaAe xcMnepaxypbi pacnoAOxenw pasAHHHo 
(pnc. 3). KpHBaa Abixanna cesepHbix pacxeHHH cABHHyxa b odnacxb hh3koh xcMnepaxypbi, 
a nycxbiHHbix — b oOnacxb bwcokhx. 3xox cabhc o 6 x>acHaex, noncMy Hexoxopbie aBxopw 
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PhC. 3. TCMnepaxypHaJ! 3aBHCHM0CTb AUXaHMH JIHCTbeS paCTCHHH paSHblX KJIHMatHSeCKHX 30H (o6o6meHHbie 
KpHBbie no naHHbiM ujisi HecKOJibKnx bhaob xaxcAOH 30Hbi). 

] — ApKTHKa (o-B Bpaurcafl), 2 — Cy6apKTHKa (KoniCKHH b-ob), 3 — CopeanbHaji 30Ha (JleHHHrpaacKasi o6ji.), 4 — nycruHa 
(KbiauBKyMu). Hooch aScuHcc — TCMnepaTypa, ‘’C; nooCH opaHHar— HHicHCHSHOCTbAuxaHHa, % oTMaKCHManbHOH BennwHubi 

B TOMXe OBTHMyMa. 


HaxoflHJiH pasJiHHHbie BCJiHHHHbi y pacxeHHH pasHbix KJiHMaxHHecKHx 3011 . Ha pHC. 3 
bhaho, mxo HHxcHCHBHOcxb flbixBHHB ceBcpHbix pacxcHHH opH 10 °C npHMcpHO xaxafl 5Ke, 
Kax y pacxeHHH apyrax 3oh npn cpeaHCH xeMnepaxype Kaxmoro oOnxaHHH (MeaHOBa h 
flp., 1989; Semikhatova et al., 1992). 3xo flOxaabiBaex cnpaBejxnHBOcxb npeflnoJioxceHHH 

lUxOKCpa O XOM, 4X0 B eCXeCXBCHHblX yCJlOBHHX oOHXaHHB B paSHblX KJIHMaXHHCCKHX 30HaX 
HHXCHCHBHOCXH ^blXaHHB paCXCHHH 6j1H3KH MCXCay CO 60 H. ' 

PacuiHpeHHe pa6ox b Mecxax ecxecxBCHHoro oOHxaHHH pacxeHHH nosBOHHJio rjiyOxe 
noHBXb fleftcxBHe na flbixaHHe npnpoflHbix ycjiOBHH. Tax, anaJina Bcero xoMHJiexca 
ycjioBHH ApxxHXH Hoxasaji, hxo HHSxaa xeMnepaxypa oxaauBaex He xojibxo npxMoe, ho 
H xocBeHHoe BoaflCHcxBHe Ha pacxeHHH. BenHan Mepajioxa oOycJiOBjiHBaex nepeoxjiaxcfle- 
HHe noHBbi, HXO npHBOflHx K HH3xoMy coflepxcaHHK) HHxaxejibHbix BemecxB H3-3a cjia6oro 
paajioxceHHH pacxHxejibHWx ocxaxxoB (Chapin III, 1983). flajiee, oxHOCHxejibHO Owcxpoe 
H3MeHeHHe AbixaHHH npH axcnepHMenxajibHOH nepeMene ycjioBHH na 6ojiee xonoflHwe h 
xopoiHO BbipaxeHHoe y OojibuiHHcxBa ceBepHbix pacxeHHH HHxeHCHBuoe fluxaHHe npHBe- 
jiH X saxjiiOMeHHK), 4X0 pacxeHHH cnocoOnbi Jierxo Bxjnonaxb MexannaMbi aflanxauHH x 
HH3XOH xeMnepaxype (Semikhatova et al., 1992). yBeJiH4eHHe 4HCJia HayneHHbix pacxeHHH 
BblHBHHO 3Ha4HXeJlbHbie pa3JlH4HH MeXCfly OXtteJlbHblMH BH;taMH no CXenCHH BbipaXCHHOCXH 
aaanxauHOHHbix HSMeneHHH AbixaHHH, xapaxxepnux Ann ycnoBHH hx oOnxanHH. Hanpn- 
Mep, cpeflH ccBepHbix h ropnbix pacxeHHH bham pasjiHHaioxcH ne xoAbxo no cxeneHH 
yBeJlHHCHHH HHXeHCHBHOCXH AbIXaHHH, HO H HO BeJlHHHHC CABHFa XOHCK OHXHMyMB H 

xpHXHHCCxoH xeMnepaxypbi (Larigauderie, Kdrner, 1995; CeMHxaxosa, 1998), a xaxxe 
no MexaHH3My AwxaHHH, a HMenno Aone ynacxHH pa3AH4Hbix nyxeii xpancnopxa anexx- 
poHOB B AbixaxeAbHoii uenH (Atkin, Day, 1990). 

TaxHe AaHHbie H3MeHHjiH nanpaBAeuHe HHxepecoB trecAeAOBaxcAeH: ccah panbuje 
OCHOBHOH UeAbK) 6bLn[0 HafiXH oOuiHC AHH OOAblUHHCXBa pacxeHHH OCoOeHHOCXH AbIxaHHH 
B AaHHbix ycAOBHHx, xo xcncpb BHHMaHHe oOpameno rnaBHbiM o6pa30M na HHAHBHAyaAb- 
Hbie CBOHCXBa OXACAbHblX BHAOB. VcHAHAHCb HCCJieAOBaHHH MOKBHAOBbIX H BHyXpHBHAO- 
BblX pa3AH4HH AbIXaHHH (h 450XOCHHXe3a) B CBH3H C nonyAHUHOHHblMH H3MeHeHHHMH H 
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yCJlOBHaMH SaHHMaCMMX MHKpOHHIU. TaKHC pa60TbI BCflyrCH KaK C paCTCHHHMH, BblpaiUM- 
BacMbiMH B onbiTHbix ycjioBHflx (cm, Kuiper, Smid, 1985), Tax h c ceBcpHbiMH (MBaHOBa 
H flp., 1989; Crawford, Chapman, 1994) h xponHHecKHMH (Ladipo et al., 1984) 
pacTeHHBMH. Boshhkjih noHCKH CBBsefi OTflenbHbix noKaaarejieH nbixanHs pacTenna c ero 
xaKcoHOMHHecKHM nonoxcHHCM (Bryce, ap Rees, 1985). HccjienoBaHHe ropHbix pacxeHHH 
npHBeno k npennojioxcHHio, 4xo cooxHoiueHHe nyxeii xpaHcnopxa aneKXpoHOB h HHxen- 
cHBHOcxb nbixaHHH poAOcneuHc|3HHHbi (Atkin, Day, 1990). PonocneuH(|)HHHOcxb flbixa- 
xejibHOH cnocoOnocxH Owjia iioxasaHa na OojibuiOM HHCJie bh^ob, npoH3pacxaK)mnx b 
pa3Hbix pei’HOHax ObiBinero CoBexcxoro Coio3a (CeMHxaxoBa, HHKOJiaeBa, 1996). 

Heo6xoflHMO oxMexHXb, mxo b onncbiBaeMbie ronw ana HccneaoBaHHH abixanHa 
Hcnojib30BajiHcb HOBbie nporpeccHBHbie Mexoflbi. YcoBepmeHCXBOBaHHbie ra3oaHajiH3axo- 
pbi no3BOJiajiH H3Mepaxb ra30o6MeH COj b oxKpbixoii cHcxeMe sa onenb xopoxKHe 
npoMexcyxKH BpeMeHH, 6jiaroaapa aeMy ycnoBHa H3MepeHHa npHGjiHxajiHCb k ecxecxsen- 
HbiM. ripH HayMCHHH KHCJiopoflHoro ra30o6MeHa HCKyccxBeHHO BbipaniHsaeMbix npeacxa- 
BHxejrefi ahkoh c[)Jiopbi cxana umpoKO npMMenaxbca nojiaporpatJjHa. floaBJieHHe OMCHb 
MyBCXBHXeJlbHblX MHKpOXaJlOpHMexpOB npHBCJIO K BOSpOacaeHHK) H3MepeHHH KOJlHHeCXBa 
BbiaejienHoro pacreHncM xenjia. Fpynna aMepHxaHCKMx ynenbix H3Mepaex oaHOspeMCHHO 
xenjiOBwaejieHHe Manoil npo6bi pacxHxeJibHoro Maxepnajia h BbiaejieHHe yrjiexHCJioxbi 
(xoace xajiopHMexpHMecKH, b aneprexHMecKHx eaHHHpax) h nojiyMaex xpHBbie H3MeHeHHa 
3XHX BejiHHHH B saBMCMMocxH OX xeMHepaxypbi (Criddle et al., 1997, h ap.)- nepeceneHMa 
noayneHHbix xpHBbix b oOnacxH hhskoh h bwcokoh xeMnepaxyp orpanHHHBaiox 30Hy 
xoaepaHXHbix ycaoBHH ana HaynaeMoro oGteKxa, a o6jiacxb HanGoJibrnero pacxoacaeHHa 
xpHBbix — 30Hy onxHMaabHbix ycaoBHH. Y paaa pacxenHH, BbipameHHbix b oannaKOBbix 
ycaoBHax, oOnapyxeno cooxBexcxBwe xonex nepeceneHna ynoManyxbix KpHBwx h xeMne- 
paxypbi B Mecxax ecxecxBeHHoro npoHBpacxanHa H3yHeHHbix BnaoB, ABxopw cHHxaiox, hxo 
noaoOHbie aaHHbie nosBoaaiox oOijacHHXb reorpatfjHHecKKe saxonoMepHocxH pacnpocxpa- 
HeHHa BHaoB, Ohh npeanoxHaH Moaeab ana npeacKa3aHHa cKopocxH pocxa pacxeHHa na 
ocHoBanHH HSMepeHHH xenaoBbiaeacHHa h HHxencHBHocxH awxanHa. MoaeanpoBaHHe 
B3aHM0CBa3H abixaHHa pacxenHH h pocxa axxHBHSHpoBanocb b 1970-err. b ceaSH c 
pa3aeaeHHeM awxaHHa na ^JyHKunOHanbHwe cocxasaaiomHe. Pa3BHBaexca MoaeaHposaHHe 
H B Hacxoamee BpeMa, ho paadop npeanoxcHHbix Moaejieh aexHx 3a paMxaMH HacxoaiaeH 
cxaxbH. 

HecoMHeHHyio oco6eHHOCXb 3Koaoro-(|)H3HoaorHHecKHX HccaeaoBaHHft cospeMCHHoro 
nepHoaa npeacxasaaex hx cBasb c aocxHxeHHaMH o6meH (|)H3HoaorHH. .HpxMM npHMepoM 
3xoro aBaaioxca nanaxwe onpeaeneHHa y npeacxaBHxeaefi aHKOH 4JJiopw ynacxHa b 
abixaHHH UHanHapesHcxeHXHoro nyxH xpaHcnopxa 3aeKxpoHOB (UPH). Ha oOiexxax, 
BbipamHBaeMbix b HcxyccxBCHHbix ycjioBHax, HaynenHe axoro nyxH HHxencHBHO npoBoan- 
jFOCb B Yxpexxe b aa6opaxopHH X. JIaM6epca (Lambers, 1985). Bbuio oOnapyxeHO, mxo 
npH noHHxeHHOH xeMnepaxype npoaBaaexca 6oabmee yMacxHC UPH. 3xo ecxecxBeHHo 
Bbi3Bano HHxepec k yMacxHio UPfl b abixanHH cesepHux h ropHbix pacxenHH. Y 
BbipameHHoro (npH 10 h 20 °C) cesepnoro snaa Saxifraga ’cernua Gbuio o6HapyxeHO 
Heo6biHaHHO BbicoKoe ynacxHe UPfl b auxaHHH aHCXbeB — ao 75 % ox o6mero 
noraomeHHa KHcaopoaa (McNulty, Cummins, 1987). Oanaxo b HccjieaoBaHHH 2 BHaoB 
B Mecxax MX ecxecxBeiiHoro npoHspacxaHHa — na Ceaepe (68° c. in.) h b yMepeiiHoii 30He 
(60° c. m.) — 6bia nojiyneH hhoh peayabxax: aoaa ynacxHa UPH 6biaa oaHHaKOBoii h 
amub cnocoOnocxb k aabxepHaxHBHOMy nyxH OKa3ajiacb Bbime na Cesepe (MsaHOBa, 
CeMHxaxoBa, 1990). HpM cpaBneHHH 6oabuiero Mucjia pacxeHHH h3 ApxxHXH, Cy6apKXHKH 
H yMepeHHOH 30Hbi, BbipamHBaeMbix npH 10 h 20 °C, xoxe He 6biao oGhapyxeMO 
yBeaHHeHHa aoaH UPfl b abixaHHH (cpaBHeHHe npoBoanaocb no cpeaHHM BeaHHHHaM ana 
Bcex BHaoB H3 oaHoro MecxooOnxaHHa) (Collier, 1996). CxoaHbie aaHHbie Obian noayMeHW 
npH BbipamHBaHHH ropHbix pacxeHHH H pOaCXBeHHfalX paBHHHHbIX H3 3 poaoB (Plantago, 
Lusula, Ranunculus). HHxeHCHBuocxb abixaHHa ropHbix BHaoB 6bma Bbime, mcm y 
paBHHHHbIX npH XOH xe xeMnepaxype, ho hh b nyxax xpancnopxa 3aeKxpoHOB, hh b 
peaKUHH abixaHHa Ha pasoOmHxean h cyOcxpaxbi paaaHMHii He oGnapyxeno (Atkin, Day, 
1990). 
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Bonpoc o6 ynacTHH UPIl b flwxaHHH pacxcHHH apKXHMecKHx h ropHMx o6jiacxeH 
xpe6yex fla/ibHCHuiHX HccjieaoBaHHH, HecMoxpa na oxHocHxejribHO 6ojibiuoe hhcjio yxce 
nojiyMCHHfaix flaHHbix. flejio b xom, mxo ohm nojiyncHbi b ochobhom na pacxcHHax, 
BblpamCHHblX B HCKyCCXBCHHblX yCJIOBHaX. PeaKUHB paCXCHHH Ha HOBbie, HeCBOHCXBCHHbie 
flaHHOMy BHAy yCJIOBHH Moxcex BbipaSHXbCa B MOflH(|)HKaUHOHHbIX HSMeHCHHaX Mexa60JIH3- 
Ma, B xom HHCJie HSMeHCHHHX XaK HHXeHCHBHOCXH, XBK H peryjlHUHH flbIXaHHH. Oco6eHHO 
BaxcHo OHCHb BepoaxHoe HSMCHCHHe CKopocxH pocxa, c KOXopoH CBa3aHo yMacxHe UPII 
B AwxaHHH. KpoMe xoro, mcxoa H36HpaxejibHbix haob, Hcnojib3yeMbix ana BbiaBJieHHa 
yMacxHa b awxaHHH UPII, b nocneaHee BpcMa cnpaaeanHBo noABcpraexca xccxkoh 
KpHXHKC, H xoxa npHMCHCHHe cpo B cpaBHHXCJibHfaix uejiax 6ojiee aonycxHMo, npoBepKa 
noJiyHCHHbix flaHHbix 3flecb ohchb xeaaxejibHa. 

JlpyrHM AOCXHXCeHHCM o6meH 4>H3HOJlorHH, «B3aXbIM Ha BOOpy2KeHHe» 3K04)H3H0A0- 
raMH ana 6onee rnySoKoro HsyneHHa aaanxauHOHHwx H3MeHeHHH pacxcHHH, 6bino 
pa3neneHHe AbixaHwa na (JjyHKUHOHanbHbie cocxaBnaroiUHe. Ko34)4)HUHeHXbi awxaHHa 
pocxa ) H abixaHHa noanepxcaHHa ) cxanw onpeflenaxb y pacxcHHH pa3Hbrx 
Mecxoo6HxaHHH, nepecaxccHHbix b oaHHaKOBwe ycnoBHH HnH HenocpeflcxBCHHO in situ. 
BxopoH H3 3XHX noAxoAOB 6bin ocymecxBncH na o-bc Bpanrena, rae y 11 bhaob 
xpaBaHHCXbix pacxenHH 6binH HaHaenw SHanHxenbHO npcBbimaiomHe xeopexHHCCKH 
BbiMHcncHHbie HAH onpeaencHHbie y pacxeHHH yMepcHHofi soHbi npH xoh xce xcMnepaxype 
(0.04 — 0.09 Mr (CHjOyr cyx npoxHB 0.01 — 0.03). Ecnn cpasHHBaxb npH cpeaneii 
xcMnepaxype Kaxcaoro MecxooOwxaHHa, x. e. npH 10 °C na o-bc Bpanrena h npH 20 °C b 
yMcpeHHOH 30 He, xo Hx BcnHHHHbi coBnaaaiox. OanaKO y Lathyrus japonicus, nepecaxccH- 
Horo H3 paSHbIX XOMCK CCBCpHOH AMCpHKH (C UIHpOXOH OX 39 AO 55® C. Ul.) H 
BbipamcHHoro b oaHHaKOBWX ycnoBHax, h Obinw xcm Bbime, hcm cesepHee 
npoHcxoxcacHHe oOpasua. 3xo Moxcex CBHaexenbCXBOBaxb o rcHexHHecKH saKpenncHHOM 
y aaHHoro sHaa noBbiuicHHH sneprexHHecKHx 3axpax Ha pocx h noaaepxcaHHe xcHSHcaea- 
xenbHOCXH wnH o peaxuHH pacxcHHa Ha HeCBOHCXBCHHbie CMy ycnoBHa BbipamHBaHHa 
(CcMHxaxoBa, 1990). JJanHbie, nonyMCHHue panee na o-bc Bpanrena, Obinw noaxBepxcacHbi 
onpeaencHHaMH b CyOapKXMxe (KonbCKHii h-ob); pacxeHHii CcBcpa h yMcpcHHOH 30Hbi 
ObiAH OAHHaKOBbi npH xcMncpaxype 15 h 20 ®C cooxBexcxBCHHO (CeMHxaxoBa, 1990). 
Bmccxc c XCM B xaxHx pasHbix ycnoBHax, xax 6eper Kapcxoro Mopa (67° c. ui.) h THrpoBaa 
6anKa b Taa^HKHcxane (37® c. lu.), C. K. HasapoB h coasx. (1988) HaiiinH y B3aHM03a- 
McmaiomHx BHAOB npH xcMnepaxypax o6HxaHHa OAHHaKOBbie — 0.01 i*Mr 
(CH20)/r • cyx. Y necKonbKHX aecaxKOB bhaob, o6HxaiomHx b ycnoBHax cpeaHBCMHOMop- 
CKoro KAHMaxa b McnaHHH, 6binH b npeaenax 0.013—0.016 Mr (CH20)/r • cyx (Plant..., 
1987 533—564). OnpeaencHHa 4}yHKUHOHanbHbix cocxaBnatoiuHX auxaHHa npOBoan- 

AHCb xaKxce h b apyrwx MecxooSHxaHwax pacxeHHH, nanpHMep b KanH4)opHHH y 
AHCxonaaHbix h BeHH03eneHbix bhaob (Merino et al., 1984), b CpeaneH Ashh y nycxbiHHWX 
pacxeHHH pa3Hbix x(H3HeHHbix (})opM (CeMHxaxoaa, 1990), a xaxxce y oxaenbubix HHxe- 
pecHbix bhaob: y Agave (Aim, Nobel, 1991), y xapaKxepnwx npeacxaBHxeneH Cj h 
C4-pacxeHHH (Byrd et al., 1992), y Pennisetum clandestinum, BbipamennoM b ycnoBHax 
pa3HOH xeMnepaxypbi (Murtagh et al., 1987). npHBeacHHbie aaHHwe noKasann, hxo h b 
oxHOiueHHH AbixaHHa noaaepxcaHHa npeacxaBneHHa UIxoKepa cnpaBeanHBw. 

Bonbiuoe BHHMaHHe yaenanocb onpeaeneHHHM npH bosachcxbhh na pacxeHHH 
pasHOH cxeneHH 3aconeHHH (Burchett et al., 1989; CeMHxaxoBa, 1990; CeMHxaxoBa h ap., 
1993). noKasaHo, mxo saconeHHe, Bbixoaamee 3a xe npeaenw, k KoxopuM pacxeHHe 
aaanxHpoBano, BbisbiBaex yBeAHHenne K^. B xo xce BpeMH b caMbix pa3nHHHbix ycnoBHax 
y pacxeHHH, aaanxHpoBaHHbix k cneuH^HMecKHM (JjaxxopaM hx cpeabi, BenHHHHbi 
6nH3KH K XeOpeXHMCCKH BblMHCneHHblM H K HaftaeHHblM B yMepeHHOH 30He. Kone6aHHH 

B CBHSH c ocoOcHHOcxHMH xHMH3Ma H B03pacxoM AHCxbeB (h MexoAOM onpeaeneHHH) 
HaxoAxxcH y KsyneHHbix pacxeHHii b oxHocHxenbHO y3KHX npeaenax — 0.01 — 0.06 Mr 
(CHjO)/r • cyx. YBenHMeHHH noanac snaMHxenbHbie, b nenpHBbmHbix h He6naronpH- 
HXHbix ana pacxeHHii ycnoBHHX aoxaBbiBaiox HeoOxoAHMocxb aononnHxenbHwx 3HeprexH- 
necKHX saxpax na aaanxauHOHHwe npoaeccw h penapauHio (Taylor, 1989). OpH 3xom 
yBenHHCHHe b OonbuiHHcxBe cnynaeB He conpoBoxcaaexca BospacxanneM aonn UPII b 
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AblXaHHH. CTHMyjlHUHH UPIl COJICC BCpCHTHa npH pCSKHX KpaTKOBpeMCHHWX HSMeHCHHBX 
ycjiOBHii (Vanlerberghe, 1997). 

CnejiyeT yxasaTb, hto xax caMo noHHXHe «flbixaHHe na no^wep)KaHHe», rax h MeTOflw 
ero onpeaeneHHH peaxo xpMTHxyioTca HexoxopbiMH aexopaMH (Shinano et al., 1996; 
Hansen et al., 1998). Tcm hc Menee onpej^ejicHHe tfjyHxuHOHajibHwx cocxaBJiaiomHx 
AbixaKMs BbisBHJio yxasaHHbic Bbiuie (Jjaxxbi o6ine6HOJiorHHecKoro anaHCHHa. KpoMexoro, 
H3MeHeHHe cooxHoiucHHa MCJKAy flbixaHHeM pocxa h AbixaHHCM noAflepxcaHHa npcACxaB- 
jiaex co6oh oahh h3 ajiCMCHxoB cxohxocxh pacxeHHii x cxpeccy (Taylor, 1989). 

BaxcHbiMH oxaaajiHCb h onpenejicHHa «ueHbi nocxpoeHHa» onpeaejieHHbix pacxHxejib- 
Hbix cxpyxxyp — jiHCXbCB, uejioro pacxcHHa. 3xox noxaaaxejib Bbipaxaex xojihhccxbo 
ymepona, aaxpaHenHoe na tjjopMHpoBaHHC HccjicAycMOH cxpyxxypbi, name Bcero JiHcxa. 
Ero Ha3BaHne boshhxjio h 3 npencxaBncHHii o xom, hxo )XH3Hb pacxeHHa noA4HHaexca 
3axoHaM 3XOHOMHXH (Chapin III, 1989). Uena nocxpoenna — sxo oGpaxnaa BejiHHHHa 
K034)(|}HUHeHxa 34)4)exxHBH0cxH pocxa, HO Bbipaxcena ona b BecoBwx (hjih MOJiapnwx) 
KOJiHMCcxBax ymepoAa, a He c 3 ^MapHOH 6HOMaccbi. Ecjih npH BbiHHCJieHHH ucHbi 
nocxpocHHa yMxenw AbixaxejibHwe saxpaxbi (mxo aeJiaexca He Bceraa), onpcAencHHa 3xoro 
noxaaaxena hmciox oxhoujchhc x HccjiCAOBaHHaM AUxaHHa. flbixaxenbHwe aaxpaxbi npH 
3XOM nojiynaiox HaasaHHe «AbixaxejibHaa ueHa». 3xo o6paxHaa BenHMHHa AaBHo BseACH- 
Horo xo3(J}4)HUHeHxa «Aufbauquotient», BwpaxceHHaa b xoAHHecxse yrnepoAa. B AHxepa- 
xype MoacHo BcxpexHxb hhoc BupaaccHHC AWxaxeAbHOH ucHbi — b Mr 6HOMaccbi, yrneso- 
AOB, B Monax CO^. HepCAKO b nocACAHee apcMa naabiBaiox AbixaxenbHoii uchoh 
noAAepacaHHa. BeJiHHHHa 3xoro noxaaaxena aaBHCHx xax ox sneprexHHecxoH 3c})(})exxHB- 
HOCXH AbixanHa, xax h ox cocxaea (sHeproeMxocxn) 6HOMaccbi. floxaaaxenb «AbixaxeAbHaa 
uena nocxpoeHHa» 6bm BseACH Ana xojiHHecxBCHHOH ouchkh h npHHHHHoro ananHsa 
(})opMoo6pa30BaHHa. HaxonneHHbie x HacxoamcMy BpeMCHH AaHHbie noxaaanH, hxo ucHa 
nocxpocHHa (BbipaaceHHaa b mx C/mx 6HOMaccfai) y caMbix paanHHHwx xhoob AHCxbeB 
pa3Hbix acH3HeHHbix (})opM pacxeHHii xoAe6jiexca b yaxHx npcAcnax — 1.31 — 1.75 
(Poorter, 1994). VcnoBHa o6HxaHHa xaxace He oxasbiBaiox sHaHHxejibHoro SAHaHHa. Mexny 
MOAOAbIMH H CXapbIMH AHCXbAMH pa3HHUa OlltyXHMa, HO HC BCAHXa. Y paCXCHHH CCBCpa 

neacBHAOBbie pasAHMHa He npcBbiuiaiox 10—20 % ox cpeAHcii BenHHHHbi (Chapin III, 

1989) . Taxoe nocxoaHCXBo ucHbi nocxpoenHa oO'bacnaexca BsanMOCBasaHHbiMH HSMene- 
HMHMH XOAHWeCXB «AOporHX» (6eAXH, AHXHHH H Ap ) H «AeUJeBblX» (yrACBOAbl, OpraHH- 
MCCXHC XHCAoxbi) xoMnoHCHXOB 6HOMaccw (Chapfn III, 1989; Poorter, 1994). Ho MHeHHio 
Lambers (1985), noAoOnaa xoMnencauHa cymecxByex na ypoBHe ueAoro pacxeHHa: 
BbicoKoe AbixaHHC noAAepacaHHa xopneBOH CHcxcMbi xax 6bi ypaBHOBeiUHBaexca 6oAee 
HH3KHM y AHCXbCB. HaAHHHc xaxHx xoMHeHcaitHH coxAacyexca c xeM, hxo b peayAbxaxe 
aAanxauHH AocxHxaexca h HaHMCHbinaa BCAHHHHa aaxpax na noAAepacaHHC (CcMHxaxosa, 
1995). 

HaAbHeiimHe HCCACAOBaHHa ueHw nocxpoenna OHOMaccw houjah no necxoAbXHM 
nyxaM. Bo-nepsbix, cxaAH Bbipaacaxb sxox noxaaaxcAb b eAHHHuax xoAHnecxBa hc 
yrnepoAa, a aaoxa, 3AeMeHxoB MHHepanbHoro nHxaHHa. Bo-Bxopwx, cxaAH HaMenaxb ero 
coAepacaHHe h c noMoiitbio moacach BXAioHaxb b CHCxeMy ApyxHx noxaaaxcAeii, Hxo6bi Bce 
ze BbiaBHxb opraHHHHbie pasAHMHa pacxeHHii pa3Hbix sxoaoxhhccxhx xhhob h paanoro 
TaxcoHOMHHecxoro noAOJxeHHa. 3xo npHBCAO x yace HasecxHOMy BbiBOAy: ocHOBHoe 
pa3AHHHe MeacAy hhmh b cxopocxH pocxa, c xoxopoii cBaaana HHxencHBHocxb AbixaHHa. 
Taxoii bmboa BwaBaA hobwh bhxox HccACAosaHHii cbh3h Abixanna h pocxa h aacxaBHA 
no-HOBOMy aHaAH3HpoBaxb see BACMeHXbi npoAyxuHOHHoro npouecca pacxeHHii (Causes..., 

1990) . Oaho H3 HCCACAOBaHHii xaxoro nanpaBAenna Sbuio npoBCAeno na 24 BHAax ahxhx 
pacxeHHii {Brachypodium pinnatum. Origanum vulgare, Urtica dioica h Ap.), Bbipamen- 
Hux B ycAOBHax HeorpaHHHenHoro cnaSacenHa asoxoM (Poorter et al., 1990). Emao 
aoKaaano, hto xapaxxepHoe Ana SbicxpopacxymHX bhaob OoAce Bbicoxoe oxHomcHHe 
OAomaAH AHCXbCB X Bccy pacxcHHa npHBOAHX X MCHbineii noxepe accHMHAaxoB b AWxaHHH, 
xoxa HHxeHCHBHOcxb AbixaHHa y 3xhx bhaob Bbime. 

HxoroM HaxonACHHa OoAbUJoro xoAHneexsa Aannux o AbixanHH paaAHHHWx pacxeHHii 
crana OoAbuiaa AoexoBepHoexb CBCACHHii o CBoiicxBax BHAa pacxeHHa na ocHOBaHHH 
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PhC. 4. ConOCTaBJlCHHC HHTeHCMBKOCreH aMXaHHX OffHHX H TCX *e HflH BUKapHaHTHbIX BMilOB Ha 0-Be BpaH- 
rejia (B) npa 10 °C (ocb aOcuHcc) h hb Kojibckom n*OBe (K) npw 15 °C (ocb opaHHar). 


/ — Rhodiola rosea (B, K), 2 — Clayionia arctica (B) m C. asarifolia (K), 3 — Ranunculus sulphureus (B) h R, acris (K), 
4 — Saussurea tilesii (B) h S. alpina (K), 5 — Cardamine pratensis (B, K), 6 — Primula tschuktchorum (B) h P. elatior (K), 
7 — Oxyria digyna {B, K), 8 — Dryas punciaia (B, K), 9 — Astragalus umbellatus (B) h A. frigidus (K), IQ — Oxytropis 
tschuktchorum (B) h O. sordida (K). Ilo ocaM KoopAHHaT — HUTCHCHBUDCTb BuxaHHa, Mr C02/r • cyr. 


OCOSCHHOCTCH CrO AblXaHHB, B MaCTHOCTH CyJKJieHHH o6 aAanTaUHOHHbIX B03MOXCHOCTHX 
BHjia. PaHbiue (h renepb) xaKHe cy}KneHHfl ocHOBbiBajiH Ha abkhux o ^lOTocHHxese, 
CsefleHHH o ABixaHHH 6biJio eme Mano, B Hacxoamee BpeMa myGxce HsyneHa csasb 
AbixaHHa CO BCCM Mexa6ojiH3MOM pacxcHHfl, BKjHOHaa (})oxocHHxe3, fljia Koxoporo flbixaHHc 
HCoSxoAHMo. Cxajio flCHo, Mxo HMCHHO AbixaHHC no3BOjiHex 6ojiee flocxoBcpno cyaHXb o 
XaKHX BaXCHbtX CBOHCXBaX paCXCHHH, KaK nJiaCXHMHOCXb HJIH KOHCepBaXHBHOCXb Mexa60‘ 
jiH3Ma, flpyrHMH cjioBaMH, o5 a^ianxauHOHHOH cnoco6HOcxH pacxcHHa. Kphxhhcckh 
pa3o6paHb! nyxH nojiyneHMa xaxoH HK^iopMauHH (CeMHxaxosa, 1998). B ochobc bccx 
nyxcH jiexHX H3yMeHHe hhxchchbhocxh iibixaHwa h onpeaejiCHHe noKasaxejiefi 
HajibHbix xohck), xapaKxepH3yK)mHx 3aBHCHMOcxb flbixaHHH ox BHCuiHHx (JiaKxopoB, name 
Bcero ox xcMnepaxypw, b flayx hjih HecKo.ribKHX xoHxpacxHpyiomHx (ecxecxBCHHbix huh 
HCKyccxBCHHbix) ycjioBHHx npoH3pacxaHHH HCCJieaycMoro BH^a. 

Bo3MOXHOcxb cyAHXb o6 aaanxauHOHHOH chocoShocxh pacxcHHH, ecxecxBCHHO, no- 
xpeSosaJia ee KOJiHHecxBCHHOH ouchkh. Hmchho KOJiHMecxBCHHaa oueHKa no3BOJiflex 
paHjKHpoBaxb BHAbi no cxeneHH onacHOcxH jjjisi hhx BO3M0}KHoro H3MeHeHHa KJiHMaxa 
SeMJiH. Cnoco6 npcACxaBHxb b uH^JpoBOM BWpaateHHH KanecxBeHHyK) oucHKy cxenenH 
aAanxauHH npejuioxcHUH uiBeHuapcKHe 3KO(|)H3HOJiorH Larigauderie h Kdrner (1995). Pha 
ropHbix H paBHHHHbix BHAOB BbipauiHBaJTH npH 10—20 °C. Ecah nocne onpeAencHHoro 
cpOKa (b abhhom cAynae 5 HCACAb) cooxHomcHHe HHXeHCHBHocxeii AuxaHHa pacxcHHH 
xoAOAHoro Bapnanxa (npH 10 °C) h xenAoro (npn 20 °C) LTR,q= 1, xo CHHxanocb, hxo 
npOH30iiJAa noAHaa aAanxauna. LTRj(,> 1 cooxBcxcxBOBano MacxHMHOH aAanxauHH, koxo- 
paa KOAHHCCXBCHHO OUCHHBanaCb BCAHHHHOH LTRjq. 

Bxopoe npcAnoxccHHC koahhccxbchhoh ohchkh aAanxauHOHHOH chocoOhocxh pacxe- 
HHH ocHOBbiBaAOCb HB rpa(|)HqecKOM HaoOpaxccHHH bcahhhh AbixaHHa, H3MepeHHbix in 
situ B 2 xoHxpacxHbix no ycAOBHaM MccxooOHxaHHax (nanpHMep, ApxxHXH h yMcpenHOH 
30Hbi HAH CyOapKXHKH — pHc. 4.): Ha ocax KoopAHHax B oAHHaKOBOM MacinxaSe 
oxKAaabiBaAHCb HHXCHCHBHOCXH AbixaHHa B cpaBHHBacMbix pcrHOHax npH xcMnepaxype 
npoH3pacxaHHa. IIpH hoahoh aAanxauHH x ycAOBHaM npoH3pacxaHHa xomkh, cooxbcxcx- 
ByrouiHC hhxchchbhocxh AbixaHna b o6ohx peraonax, AOJxaxca na OncccKxpHcy yrna, 
npoBCACHKyio h3 Hanana KoopAHHax; npH hcroahoh — HH)Ke (hah Bbime) ee. CxencHb 
aAanxauHH moxcx 6bixb Bbipaxena cooxhoujchhcm hhxchchbhocxch ABixanna b cpasHH- 
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BaeMbix MecToo6HTaHHax. Tax, Ha pHc. 4 y bhaob c HOMepaMH 1 — 6, 10 — BbicoKaa 
aaanTauHOHHaa cnoco6HocTb, y N® 7 OHa paBHa 0.6, y N® 5 — 0.8, y N» 9 b ycjioBHHX 
o-Ba BpaHrejia HHTCHCHBHocTb ;ibixaHHa ycHacHa, no-BH^HMOMy, b cbbsh c neOjiaronpH- 
BTHfalMH pjia 3TOrO BHfla yCJlOBHaMH o6HTaHHH. 

Hxax, paOoTbi nocjie^HHx Jiex BbiHBHJiH paa bhaob pacxcHHH c ruiacxHMHbiM MCxaOo- 
J1H3MOM (HanpHMcp, Soxifraga cernua. Ledum groenlandicum, Cardamine bellidifolia, 
Geum rivale h ap.) h, Hao6opox, c KOHcepBaxHBHbiM (Collier, 1996; CcMHxaxosa, 
HHKOJiacBa, 1996; Arnon, Korner, 1997; CeMHxaxoBa, 1998). IloAXBepameHO, hxo ropHwe 
BHAbi npoaBjiarox 6oAee BbipaxceHHbie aAanxauHOHHbie HSMeHenna AbixaHwa, hcm paBHHH- 
Hbie (Graves, Taylor, 1988). FIoAyHeHbi HOBbie (Jjaxxbi, cBHACxeAbcxByioinHe o 4>eHOXH- 
nHHCCKOH npHpoAC noA'bCMa AbixaHHa paAa pacxeHHH b ycAOBHax ceaepa h rop (Arnon, 
Korner, 1998; CeMHxaxoaa, 1998). 

CpaBHeHKa AuxaHHa oahofo h xoro ace BHAa no rpaAHenxy HanpaxccHHOCXH BHeuiHerp 
(})aKXopa (xeMnepaxypbi, saconenHa) b ycnoBHax npoHSpacxaHHa AoxasanH, mxo Aaace npH 
nnacxHHHOM Mexa6oAH3Me BosMoxHocxb aA^nxauHOHHbix H3MeHeHHH orpaHHHCHa h 
pasAHHHa y pa3Hbix bhaob. flpyrHMH caobamh, aAanxauHOHHbiH noxenuHan — axo 
renexHHecKH 3aKpenAeHHoe cbohcxbo bhab pacxenHa. 


3aKJiK)MeHHe 

Hxax, Ha npoxaxccHHH Bceii HCxopHH pa3BHXHa aKonorHHecKOH 4)H3HOAorHH npoBO- 
AHAOcb BbiaBAeHHe ocoOeHHocxeii AbixaHHa pacxeiiHH b pa3Hbix KJiHMaxHMecKHX sonax. 
riosHaHHe npouecca AbixaHHa nocxenenno yoiyGnanocb; xpowe hhxchchbhocxh b noc- 
neAHHe roAbi cxajiH HccACAOBaxb nyxH xpancnopxa anexxpoHOB, (JiyHKUHOHanbHbie cocxaB- 
naiomHe. HaKonneHHwe CBeAenna pacuiHpaAH npcAcxaBAeHHa o pa3Maxe BeAHMHH Abixa¬ 
HHa B npnpoAHbix ycAOBHax, o aaxoHOMepHocxax ero H3MeHeHHH, o perynauHH BKAiOHeHHa 
anbxepnaxHBHoro nyxH hoa BAHaHHCM BHeiUHHX (JiaKxopoe. BbiaBHAH BaxcHbie o6me6HO- 
AorHHecKHe ^laxxbi; cxoacxbo y pasHbix pacxeHHH aneprexHHecKHx aaxpax na noAAcpaca- 
HHe JKH3HeAeaxeAbHocxH h coBnaACHne bcahmhh ueHbi nocxpoenna eAHHHu OnoMaccbi 
nHcxbCB. JXnn mhofhx bhaob pacxeHHH npoBCACHa oueHxa aAanxauHOHHbix cnoco6HocxeH 
B OCHOBHOM K yCAOBHBM XCMnepaxypbl. BbiaBAeHbl BHAbI C KOHCepBaXHBHbIM XHnOM 
oOMCHa, Ana Koxopwx, no-BHAHMOMy, Oonee onacHbi B03M0XHfaie H3MeHeHHa KJiHMaxa. 

AHajiH3 HMeiomHxca abhhbix BbiasHA oOmHocxb ueneii h pasBHxna npeAcxaBJieHHH o 
AbixaHHH AHKopacxymHx pacxeHHH y 3Ko4)H3HOAoroB pa3Hbix cxpaH. BMecxe c xcm nyxH 
OJia AOcxHxceHHa axHX ueneft cymecxBenno paajiHHajiHcb. AMepHKaHCKHe HCcneAOBaxeAH 
tUHpoKO HcnoAbSOBariH t|)HxoxpOHbi H nepecaAKH pacxeHHH b pa3AHMHbie HcxyccxBeHHbie 
(pexce ecxecxBeHHbie) ycnoBna. 3xo noaBonano myOxce npoHHxaxb b oco6eHHocxH Abixaiina 
pacxeHHH xex hjih hhwx xapaxxepHbix Mecxoo6HxaHHH, BwaBJiaxb rcHOXHnHMecKyio (hah 
^JCHOXHAHHecKyio) npHpoAy 3XHX ocoSeHHOcxeft. Pa6oxbi BKocJiHaHOAoroB ObiBUiero CoBex- 
CKOrO CoK)3a H COBpeMCHHOH PoCCHH OXAHHanHCb 3HaMHXeAbH0 66AbUJHM OXBaXOM pa3HO- 
o6pa3Ha pacxeHHH (bhaob) b HaynaeMbix MecxooSHxanHax. KpoMe xoro, hx BbiBOAW ocho- 
BbiBOAHCb, Kax opaBHAO, Ha MHOFOAexHHX onpeACAeHHax AbixaHHa KaxAoro bhaa, a aaan- 
THBHbie oco6eHHocxH AbixaHHa BbiacHaAHCb nyxeM conocxaBAenna HHxeHCHBiiocxeH (npn 
naHHOH xeMnepaxype) h noKaaaxeneH xcMnepaxypnoH aasHCHMOcxH y pacxeHHH h3 pasAHH- 
Hbix 6oxaHHKo-reorpacf)HHecKHx 3oh (nanpHMep, ApxxHXH h Cy6apKXHKH). 

PaSAHAHa 3K04)H3H0A0rHMeCKHX HCCAeAOBaHHH B pa3HbIX CXpaHBX KOCHyAHCb H 
uexoAHKH onpeACAeHHa Abixanna, h hckombix noxaaaxeAeH. EBponeiicKHe h aMepHxaHC- 
KHe HCCAeAOBaxeAH noAbaoBaAHCb HHt|)paKpacHbiMH raaoanaAHaaxopaMH h noxoMy H3Me- 
paAH COj-raaooOMeH, xoraa xax b Pocchh ochobhwm mcxoaom OwAa MaHOMexpna h, 
cjicAOBaxcAbHo, onpeACACHHa Abixanna npoBOAHAHCb no KHCAopoAy- IlpeHMymecxBOM 
MaHOMeXpHH aBAaexCa B03M0XCH0CXb CACAHXB 3a AHHaMHKOH AbixaHHa npH nOCXOaHHHX 
aaAaHHbix ycAOBHax h xakhm nyxeM xoHXpoAHpOBaxb BAHaHHe npcAuiecxByioinHX onpe- 
AeAeHHK) AbixaHHa ycAOBHH. Haj^enne ahhamhkh Abixanna npH paaAHHHOH xeMnepaxype 
no3BOAaex naxoAHXb noMHMo xohkh onxHMyMa eme h BeAHMHHy KpHXHMecKoii xeMnepa- 
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Typfci — noKasaTCJiH, 6ojiee hctko «npHBa3aHHoro» k onpeaejicHHOH flnHTejTLHocTH 
BOBflCHCTBHa TeMnepaxypbi. Bmcctc c tcm HH4)paKpacHwe rasoaHajiHaaTopw — 3 to 6ojiee 
TpaHcnopradenbHaa annaparypa, hto HeManosaxHO npH xaKOM lUHpoKOM pa3Hoo6pa3HH 
npHpOflHbIX MCCXOO^HXaHHH, KOXOpblC OXBaXbIBaJIH HCCJICAOBaHHH esponeHCKHX H aMepH- 
KaHCKHX 3KO(t)H3HOJ10rOB. Pa3JlHMHa nOflXOAOB K H3yHeHHK) flblXaHHa o6oramaJlH 3HaHHa 
o6 3XOM npouecce, ho 3axpyiIHaHH conocxaBJiCHHC nojiyMeHHWX b pa3Hbix perHonax 
CBCfleHHH. B flajibHCHujeM, OHCBHAHO, xccJiaxejibHbi 6oJiee xecHbie KOHxaKXbi HccjieaoBa- 
xejieft H 6onee oCmne noAxoflbi k HSyMenHK) ^bixaHHa aHKopacxymnx pacxenHH b 
pasjiHMHbix Mecxoo6HxaHHax. 

Cxoamwe nepea 3KO(J)H3HOJiorHeH flbixaHHa saaanH eme aajieKO He pemenbi. Ha 
ocHOBaHHH yxe flocxHrnyxbix ycnexoB h «6ejibix naxeH» na xapxe ue/icH h 3afla4 3xoh 
oxpacjiH 4)H3HOJiorHH MOXHO npcACxaBHXb ce6e nyxH ee flajibHeHiuero pasBHXHa. 

KaxHe 6bi HSMCHCHHa hh npHHecjio b Hayxy hoboc xMcanejicxHe, 3KoaorH4ecKaa 
4)H3HOJiorHa He xojibKO 6yflex cymecxBOBaxb, ho 3HaHHxejifaHO pasoBbexca h npHBJienex k 
ce6e ropa3jio 6ojibUjee BHHMaHHe. J^CHcxBHxejibHO, aHxponorcHHoe BosfleftcxBHC Ha 
npHpofly, B03MoacHoe modajibHoe H3MeHeHHe KjiHMaxa HaHHHaiox yrpoxcaxb MCJioaeMecxBy, 
B03fleHCXBya na flHKyio (|)Jiopy SeMJiH, npeflCKa3axb h npocaeaHxb H3MeHeHHe ahkhx 
pacxcHHH, HafixH nyxH hx samnxbi, BbiasHXb h coxpaHHXb HaH6ojiee HyBcxBHxejibHbie bhaw, 
HSyHHXb H no B03M0XCH0CXH yBCJlHHHXb aflanXaUHOHHyiO CnOCoSHOCXb pacXCHHH — 3X0 

sauana sKOJiorHHecKOH 4)H3HonorHH na 6yAyinee. HccneaoBaHHe Abixanwa Hapaay c 
HccjiCAOBaHHCM 4)oxocHHxe3a H pocxa 3aHMex maBCHCXByiomyK) nosHUHK) na nyxH 
peincHHa 3xhx BaacHeHLUMX saflan. i 

y SyaymHX pa6ox HCCOMHeHHO noaBHXca eme 66Abmaa CBa3b c 4)yHAaMeHxaAbH0H 
4)H3HOAorHeH, c oflHOH cxopoHbi, H c SKOJiorHeH — c Apyroii. nepsaa npHBeaex k 
ymy6AeHHK) HccjieflOBanHa AbixaiiHa, a hmchho k yace nanaxoMy, ho eme cjraCo pa3BHxoMy 
HayHCHHEo 4)epMeHXHoro annapaxa h oco6eHHOcxeH peryjiauHH AbixaHHa b pa3Hbix 
ycJiOBHax o6HxaHHa. Csasb c 3KOJiorHeH noxpe6yex nepenoca 3Ko4)H3HOJiorHHecKHx pa6ox 
Ha ApyroH ypoeenb opraHH3auHH — Ha uejioe pacxeHHe, ajib nero xpoMe hobwx 
H 3 MepeHHH Heo6xoflHMO o6o6meHHe yace HMeiomHXCB AaHHbix o AfcixaHHH Kopnesbix 
CHCxeM H oxaejibHO HaA3eMHbix Hacxeii pacxeHHH, 3KOJiorH yace ceftnac 3aHHMaioxcB 
ra30o6MeHOM pacxHxejibHbix coo6mecxB, ho 6e3 3HaHHB 4)H3HOJiorHHecKHx oco6eHHocxeH 
BXOAflmHX B HHX BHAOB CyameHHH O AHHaMHKe ra3006MeHa CJIHmKOM maxKH rniB 
cepbesHbix o6o6meHHH h npeACKa3aHHH 6yAymero HccAeayeMbix coo6mecxB. 

HoBbiM B HccjieaoBaHHH AbixaHHB 6yAex 6ojiee nojiHbiH oxBax 3KOJiorHHecKHX 4)aKxo- 
pOB H H3yMeHHe hx bjihbhhb Kax no oxaeJibHOCXH, xax h bo B3aHM0AeHCXBHH. HsyMCHHe 
BsaHMOAeHCXBHB 4)aKxopoB xpe6yex pa6ox b ycnoBHax ecxecxsennoro npoH3pacxaHHB 
pacxeHHH noMHMO onbixoB na BbipameHHUx o6'beKxax, rae npeBajiHpyrox OAHo4)aKxopHbie 
SKcnepHMeHXbi. PaSoxa in situ pasoBbex Bcerna oxjiHMaBmee 3Ko4)H3HOJioroB yMeHHe 
Hcnojib30Baxb npHpoflHbiH aKcnepHMenx. Hasepnoe, b 6yflymeM Hcnojinaxca HeoAHoxpax- 
Ho BbicKa3biBaeMbie Menxw 3Ko4)H3HOJioroB Bcex npomeamHX Jiex: Bo-nepsbix, noHBHXca 
AocxaxoHHo xoHHbiH npwSop AJia onpeflejieHHH b npHpoAHbix ycnoBHHX KHCJiopoAHoro 
ra30o6MeHa, GoJiee xecHo, neM yrnexHcnoxHbiH, cBflaaHHoro c npopeccoM xcmhobofo 
AbixaHHa; Bo-Bxopbix, HccjieaoBaHHe AbixaHHS, cj^oxocHHxeaa, xpancnopxa accHMHnaxoB, 
pocxa H 4>yHK:uH0HanbH0H anaxoMHH 6yflyT npoBOAHXbca oAHOspeMenno, na oahom h xom 
a(e o6ieKxe, x. e. noHcxHue KowmieKCHO, h xorna Hacxanex «3oaoxoh BeK» 3Ko4)H3HOAorHH. 
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SUMMARY 

The purpose of this article was to examine the trends in the development of respiration studies 
in wild plants and to present the progress in this field. It is shown that in 60-70ties of the XX c. c., 
the main achievements were the folloving. 1. The respiration rate measured at the same temperature 
is lower in plants of hot habitats than of the temperate and cold ones. 2. The effect of water deficit 
on respiration varies in different plants of one ecological group. 3. The increased respiration rate in 
plants of cold habitats can be of phenotypic and/or genotypic nature. During the last decades it was 
shown that plants of the same species have similar respiration rates in different climatic regions 
provided that respiration is measured at the mean temperature characteristic of each site. In plants 
which are adapted to their growth conditions, the maintenance respiration coefficient (m) is close to 
the calculated (theoretical) value, but m increases during the process of adaptation. The conclusion 
is made that the data on plant respiration can be a means for evaluating the adaptive capacity of a 
given plant species and consequently for predicting the grade of its endangerment by the possible 
climatic change. 
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AHATOMHH KOPbl BHAOB FRAXINUS (OLEACEAE) B CBH 3 H C HX 
nOJIO^KEHHEM B CHCTEME POM 

T.G. VETLUGINA, L. I.LOTOVA. BARK ANATOMY OF THE FRAXINUS SPECIES 
(OLEACEAE) IN CONNECTION WITH THEIR SYSTEMATIC POSITION 


HsyMCHa aiiaTOMHH Kopu oiiHOJieTHHX CTeSiieii, MHorojierHHX BeTBeii h ctbojiob 19 biuiob h paaHOBHAHOcreH 
iceHB, npHHaonexaiUHx k pa3HbiM raxcoHaM BHyrpHpoaOBoro paura. VcraHoaieHO, mto 6oJiee HCTKHe otjihhhb 
OTM eMCHbi Ha }^OBHe noApoiiOB, neM cckumm, h TaKCOHOMHHecKoe snaMeiiHe hmciot thhu CHTOBnaHbix njiacTHHOK 
H jiydxHbix jiyneH. B cooTBeTCTBHH c xoiieKCOM cneuHajiHsauHH ajieMeHTOB ({uioaMbi BBoniouHOHHo 6ojiee 
npoflBHuyra (Juioabia b noapoae Fraxinaster, hcm b no;]po;ie Ornus. 

KnioMeBbie cjiosa: aHarOMKB xopu, Fraxinus, TaxcoHOMMS. 

Pofl Fraxinus L. no pa3HbiM oucHKaM HacHHTWBaeT ot 60 ao 70 bhaob. IlepBoe 
ynoMHHaHHe o acene moxho nauTH y Teo(|)pacTa; C. Linnaeus onHcan 3 bhab 3Toro poaa, 
a J.B. Lamarck nepes 30 act — 9 bhaob h hcckoabko pasHOBHAHocTefi; b 1840-x rr. 
S. Endlicher pasACAHA pOA na rpynnw no CTpoeHHK) UBCTKa, ho hc npHaan hm HHKaKoro 
xaKcoHOMHHecKoro panra; A. Decandol bbiacaha 2 cckahh h, BepoaTHo, nepBbiM oSpaTHA 
BHHMaHHe Ha noAOJKeHMe couBCTMa na no6ere (uht. no: HHKOAacB, 1982a). 

A. Lingelsheim (1920) pasACAHA poA Fraxinus na 2 cckahh: Ornus (c noAceKUHaMH 
Euornus h Ornaster) h Fraxinaster (c noACCKUHaMH Melioides, Bumelioides, Sciadanthus, 
Paucijlorae, Dipetalae). CeKUHH) Ornus oh cmbtra 6oAee ApeBHCH. Ubctkh y ee 

ilpeACTaBHTeACH aHTOMOlJjHAbHbie, B nOACeKUHH Euornus -C ABOHHWM OKOAOUBeTHHKOM, 

B noAceKUHH Ornaster — c pcAyUHpoBaHHbiMM AenecTKaMH. B noAceKUHH Melioides 
ceKUHH Fraxinaster ubctkh c HaiucHKOH, ho 6e3 BCHHHKa, a b noACCKUHH Bumelioides 
UBCTKH roAbie. B ccKUHio Fraxinaster oh bkaiomha bhaw c KpbiAaTbiM paxHCOM, Toro jkc 
MHCHH a npHAcpxcHBaAHCb A, Rehder h C, K. Schneider (uht. no: Banbuosa, 1957). 

B CHCTCMC B. H. BacHAbcBa (1952), KOTopoH mw npHAepxHBacMca, poA Fraxinus 
pasACACH Ha 2 noApoAa, cooTBeTCTByioiUHe ccKunaM A. Lingelsheim, a noAceKUHH 
BOSBeACHbi B panr cckuhh. 

Bee npcAAOXceHHbie chctcmbi poua ocHOBanw PAaBHbiM o6pa30M na Mop4)OAorHHecKHx 
OCoOCHHOCTax penpOAyKTHBHblX OpraHOB. 

Bo3MOJKHOCTb npUMCHCHHa aHaTOMHHCCKHX npH3HaKOB KOpbl B CHCTCMaTHKC paCTCHHH 
B HacToaiuee BpcMH ne BbiSbiBaer coMHCHHa, OAHaKo CBCAeHHH o cTpoeHHH SToro 
KOMHAeKCa TKaUCH B npCACAaX OTACAbHblX CeMeiiCTB UBCTKOBblX paCTCHHH HBHO HCAOCTa- 
TOMHO. CBCACHHa o6 aHaTOMHH KOpbl aCCHa, HMeiOlUHeca B AHTepaType, HCMHOrOMHCACHHbl 
H orpaHHHenbi iiecKOAbKHMH ceaepoaMepHKaHCKHMH h esponeHCKHMH BHuaMH. J. Moeller 
(1882) y 3 HsyHCHHbix bhaob (F. nigra, F. ornus, F. pubescens) otmctha chtobhaheic 

TpyOKH CO CAOJKHbIMH CHTOBHAHbIMH nAaCTHHKaMH H OTAOXCCHHaMH lUaBCACBOKHCAOrO 
KAAbUHa B KACTKaX napCHXHMbl B BHAC KpHCTaAAHHCCKOrO nCCKa HAH MCAKHX npH3MaTH- 
MCCKHX KpHCTaAAOB. C. HI. UlaMOcTOB (1958) H3yMHA OCOOCHHOCTH CTpOCHHa nepHAcpMbi 
H oOnapyxHA cySanHAcpMaAbHoe saAOxenne (|)eAAoreHa b oahoacthhx creOnax acena 
oObiKHOBCHHoro. H. E. Kochhchko h n. B. PacKaroB (1972, 1974) hccacaobbah cTpoenne 
OAHOACTHCH cJiAoaMfai, MHoroACTHHx BCTBCH H CTBOAOB F. excelsior, AAa KOToporo xapaK- 
TepHbl npOCTbie CHTOBHAHWe nAaCTHHKH H OTCyrCTBHe CneUHaAH3HpOBaHHOH KPHCTRAAO- 


2 EoTaHHMCCKHH xypnan, 4, 2000 r. 
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CpaBHHTCJibHafl aHaTOMHfl Kopbi MHorojicTHHX BCTBcii HCKOTopbix BHjioB pofla Froxinus 


Bna 

MecTo 

c6opa 

CxcpcoM 

CHTOBHaHUe Tpy6KH: 

1) JiHaMeTp, mkm; 

2) flHHHa uieHHKa, mm; 

3) CHTOBMAHbie lUlaCTMHKH — 
MHcao CHTOBHjiHbix noacft 
(c. n.) 

TxxeBafl napenxHMa: 

1) iuiHHa TiDKa, mm; 

2) HHcjto KaeroK; 

3) coaepxHMoe mieroK 

JlyHM; 

1) ran; 

2) p5iaHocTb; 

3) caoIlHocTb; 

4) coAep}KHMoe KneroK 

KopKa. riepHAepMa 

rioApoA 1. Ornus (DC.) V. Vassil. 

CeKUiiH 1. Euomus (Koehne et Lingelsh.) V. Vassil. 

F. omus L. 

TEC, 

BH 

rpynnbi BO.fiOKOH h cioie- 
peiw cocraBnflKyr npepbi- 

BHCTMC CJIOH, KOTOpblC 
HcpeaywrcH c 3.neMeHTa- 
MH MBTKoro ;iy6a 

1) 15-20; 

2) m 0.4; 

3) cJiojKHbie — flo 12 c. n. 

1) 0.2-0.27; 

2) 1-4; 

3) KpHcraaJiHHecKHft 
necoK, npM3MaTHHe- 
CKHC, pOM603ApHHe- 
CKHe KpHcraAJibi h 
K paXMajI HJIH AyBHJIb- 
Hbie BemecTBa 

1) rcTepouejuiiojiHpHbie; 

2) 1-2; 

3) 5-10; 

4) KpHCTaAJibi HrojibHa- 
Tbie, pOMGHHeCKHC, 
KpHcrajuiMMecKMil necoK 

H KpaXMajI HJIM AyBHJIb- 
Hbie BciuecTBa I 

KopKM Her. 
riepaaepMa HacMHTW- 
BacT AO 17 CAOCB Ta6- 
AHTHaTbDC HAH MHOtO- 
yrOAbHbK KACTOK $eA- 
ACMbi, HHorAa sanoA- 
HCHHblX AyBHJIbHWMH 
BClUeCTBaMH 

F. bungeana 

DC. 

FBC 

4—16-c.;ioHHWe rpynnw 
BOJiOKOH h/hjih CKJiepe- 
H«, BbiTflHyrbix B paziH- 
ajibHOM HanpaBJieHMH, 
oBpaayroT npepbiBHcrbie 
CJIOH, HCpejiyiomHecfl c 
ojieMeHTaMM ivwrKoro ay6a 

1) 10-30; , 

2) no 0.3; 1 

3) cjioxcHbie — ao 3—7 c. n. 

0 0.2; 

2) 1-3; 

3) AyBHJibHbie 

BcmecTBa 

1) HeBCHoreTcpouejMK)- 
jiBpHbie KUH roMOueJUUO- 
jiapHbie; 

2) 1-3; 

3) 2-20 

Kopxa MeuiyftqaTaa. 
nepHAepMa coctoht h 3 
5—8 CAOCB KBaApaTHWX 
KACTOK (t»CJlACMhl C H3- 
BHAMCTblMH CTCMKaMH 

F. sieboldiana 
Blume. 

HBC 


1) 10-15; 

2) 0.2-0.28; 

3) cjioxHbie — AO 7 c. n. 

0 

1) 0.18-0.20; 

2) 3-4 

i 

1) rcTepouejuiioAJipHbie 
Him HeflCHoreTepoucAJiK)' 
jwpHwe; 

2) 1-3; 

3) 4-20 

KopKH HCT. 
riepHAcpMa coctoht 

M3 4—6 CAOCB Ta6AMna- 
Tbix KACTOK (JjCJIACMbl 

































F. lanuginosa 

HBC 


1) 15-20; 

1) 0.17-0.19; 

1) roMoucAniojwpHbie; 

KopKH HCT. 

Koich. 



2) Jio 0.3; 

2) 2-3 

2) 1-2; 

TlepuflepMa coctomt 




3) cJioxHMe 8—10 c. n. 

0 

3) 2-24 

H3 5—7 CJIOCB. KjieTKH 
^e.aJieMbi BUTHHyrbi b 
pa.aHa;ibHOM HanpaBJie- 
HHH HjiH MHoroyrojibHbie 


CcKUHfl 2. Omaster (Koehne et Lingelsh.) V. Vassil. 


F. chinensis 
Roxb. var. 
rynchophylla 
(Hancc) 

Hemsl. 

BMH 

B npHKaM6Ha;ibHofi aone 
To.nbKo rpynnbi botokoh, 

B HapyjKHOH HaCTH KOpbl 

K HMM npKMbIKaiOT CKJie- 
penabi, ccx^TaBnniomHe 
npepbiBMCTbie TaHTCHTajib- 

Hbie TflJKH 

1) 20-40; 

2) AO 0.3; 

3) cjiO)KHbie — AO 10 c. n. 

1) 0.18-0.3; 

2) 2-5; 

3) KpaxMaA h/mah 
K pHCTaAAMHecKHii ne- 
COK, HHOrAa Ay6nAb- 
Hbie BemecTsa 

1) roMonejunoABpHbie 

HJiH HencHoreTepoiieA- 
AiOAHpHbie; 

2) 1-3; 

3) 2-20; 

4) KpaxMaji H KpncTOJi- 
ahmcckhK necoK 

KopKH HCT. 
nepHACpMa COCTOHT 

H3 10—17 CAOCB Ta6AHT- 
HaTbDC HAH KBaApaTHbIX 
KACTOK (l)eAAeMbI 

F. rynchophyl¬ 
la Hance 

FBC 

8—22 cnoftHwe rpynnbi 
BOJIOKOH BO BHyrpeHHeft 
HaCTM Kopbl H npHMblKa- 
loiuMe K HHM ciciepeHabi 

B HapyjKHofi cocraB^BiOT 
npepbiBHCTwe ctoh, nepe- 
AyromnecH c sAeMCHraMH 
MHFKoro Ay6a 

1) 14-30; 

2) 0.16-0.22; 

3) CAOXHbie — 4—6 c. n. 

1) 0.22-0.26; 

2) 1-3; 

3) KpHCraAAMHCCKHft 
necoK, npM3MaTH4e- 
CKMe, pOM6o3ApH- 
HCCKHe KpHCTaAAbI 

1) Fomo- h rereponeA- 
AlOAHpHblC; 

2) 1-3; 

3) 10-25; 

4) KpHCTaAAHHeCKHfl 
nccoK H npHSMaiiwe- 
CKMC KpHCTaAAbI 

KopKa HeuiyHHaTaa. 
riepHACpMa COCTOHT 

H3 6—8 CAOCB MHOrO- 
yrOAbHbDC HAH KBaApaT¬ 
HbIX KACTOK (^AACMbl 


rioiipoii 2. Fraxinaster (DC.) Vassil. 
CeKUHH 3. Melioides (Endl.) V. Vassil. 


F. pennsytvani- 

MFV 

B npHicaMBnaiibHOH sohc 

1) 20-24; 

1) 0.17-0.2; 

1) FoMoncAAioAApHbie; 

KopKa HcuiyftHaTaA. 

ca var. tanceo- 


3—4-cAofiHbic rpynnbi bo- 

2) 0.18-0.23; 

2) 3-5; 

2) 1-3; 

riepHAepMa coctoht 

lata Sarg. 


AOKOH, B HapyXCHOft Hac- 
TH K HHM npHMblKaiOT 
cKAcpcHAbi, o6pa3yiomKe 
npepbiBHCTbie TaHrcHraAb- 
Hbie TJDKH 

3) CAOxcHbie — AO 5 c. n. 

3) KpHCTaAAHMCCKHfl 
necoK h/hah Kpax- 
MaA, a B Apynix kact- 
Kax AyOHAbHbie Berne- 
CTBa 

3) 6-13; 

4) KpHCTaAAHACCKHH 
nCCOK H/HAH KpaXMAA 

H AyOHAbHbie BCUXeCTBa 

H3 Ta6AHTMaTbIX HAH 
MHoroyroAbHbK kactok 
(J lCAACMbl, SanOAHCH- 
HbDC AySHAbHbIMH BCUIC- 
CTBaMH 





























TABJIHUA {npodojiDKCHue) 


Bhk 

Mccto 

c6opa 

CrepcoM 

Chtobhahuc Tpy6KM: 

1) anaMerp, mkm; 

2) oaviHa MJieHUKa, mm; 

3) CMTOBHaHUe fUiacTMHKH — 
MHcao CMTOBHaHux noaeft 
(c. n.) 

TaxceBaa napeHXMMa; 

1) anHHa THxa, mm; 

2) HHCJIO KaCTOK; 

3) coaepxMMoe KaeroK 

JIyMn: 

1) thb; 

2) paaHocTb; 

3) caoHHocTb; 

4) coaepacMMoe KaeroK 

KopKa. riepKaepMa 

F. pennsylvani- 
ca March. 

Mry 

4—5-cJioftHbie rpynnbi bo- 
.noKOH M ciGiepenabi npe- 
MMyiuecTBCHHO B Hapyx- 
Hoii MacTH cocTaanaicrr 
npepMBHCTbie TanreH- 
TaJIbHbie TH)KM 

1) 14-30; 

2) 0.12-0.22; 

3) cjioxHbie — n.0 3—5 c. n. 
H npocTbie 

1) 0.20-0.24; 

2) 1-4(6); 

3) KpHCTajuiu Mro.nbHa- 

Tbie, poMBmecKHe; 
KpHcTaJUiH4ecKHH nc- 
cok; .ayOMJibHbie Bcme- 
CTBa 

1) roMOUcjuiioJwpHbie; 

2) 1-3; 

3) 6-14; 

4) HToabMaTbie KpHcran- 
jTbi M fly6iuibHbie Bciue- 
CTBa 

Kopxa HeiuyilMaTafl. 
riepHaepMa coctoht 

M3 6—8 CJIOCB Ta6jIHTHa- 
TbDC HJIH MHOroyrOJIb- 
HbDc KaeroK, aanojiHCH- 
HbW Jiy6MJIbHbIMM BCIUe- 
CTBaMH 

F. velutina 

Ton. 

HBC 


1) 16-20; 

2) 0.15-0.28; 

3) cnoxHbie — ;io 5 c. n. 

1) 0.20-0.24; 

2) 1-4; 

3) KpHCTaJUIHMCCKHH 
necoK KJiH HroabHa- 
Tbie KpMCTajUIM 

1) roMOuejuiKuwpHbie 

HJiH HCHCHoreTepouea- 
jTiojiHpHbie; 

2) 1-2; 

3) 4-19; 

4) KpMCTaaaMHccKHH ne- 

COK «JiM HFOJibnaTbie 

KpHcraanw 

KopKH Her. 
nepHZiepMa coctoht 

M3 5—8 caocB MHoro- 
yroabHbDC HapyHCHbix h 
KB anpaTHbix BHyrpcH- 
HMX KJieroK (|)eaaeMbi 

F. america- 
na L. 

Mry! 

i 

4-6-c;ioftHbie BbiTHHyrbie 

B TaHreHTaittHOM kanpas- 
BCHHM rpyrmbi bojiokoh 

H eiiHHHHHue cioiepeHabi 
cocTaBJiflK)T npepuBMc- 

Tbie TaHrcHTanbHbie t5dkh 

1) 20-30; 

2) m 0.3; 

3) cnoxHue — 4—6 c. n 

M npocTbie 

1) ao 0.25; 

2) 1-4; 

3) KpHCraJUlHHeCKHM 
necoK M ;[iy6HJibHbie 
BemecTBa 

1) roMouejunoaiBpHbie; 

2) 1-2; 

3) 4-14; 

4) KpHCTanjiHHecKHH ne- 
coK H flySHJibHbie Bcme- 
CTBa 

KopKa HemyiiMaTafl. 
riepHjiepMa coctoht 

M3 Ta6jlHIMaTblX HJDi 
MHoroyrojibHbDc KneroK 
(JlCJUICMbl 


CeKUHfl 4. Bumefioides (Endl.) V. Vassil. 


F. mandschuri- 

BBC 

4—7-cjiOMHbie rpyrmbi 

1) 14-30; 

1) 0.12-0.20; 

I) FoMOuejiaioJiHpHbie; 

Kopica HeuiyHHaTafl. 

ca Rupr. 


BOJIOKOH M CKjiepeHa 

2) 0.12-0.14; 

2) 2-4; 

2) 1-3; 

IlepHaepMa 5—7 -cjioh- 



cocraBaaiOT cruiouiHoe 

3) cjiojKHbie —2—3 c. n. 

3) KpaxMaa, KpMcraji- 

3) 3-21; 

Has; KJieTKM 4>eJUieMbi 





JiHMecKHM necoK MnM 

4) KpaxMan h KpHcraa- 

TaOjiMTMaTbie wiK mho- 





































wm npepbiBMCToe KOJib- 
uo H Mepe;iyK)TCH c 3Jie- 
MeHTaMH MarKoro ay6a 

i 

MCAKHe HroAbMaTbie 

KpHCKUUIbl 

AHMeCKHH neCOK HAH B 

HCKOTOpbK KAeTKaX Ay- 
6HAbHbie BemecTBa 

royroAbHbie, BHyrpeHHHe 
aanoAHeHbi AyOnAbHbiMH 
BcmecTBaMH 

F. quadrangu- 
lata Michx. 

FBC 

flH4)4>ySHbie rpynnw, co- 
cToaiuHe npeHMymecTBCH- 
HO H3 CKJICpeHU H HCMHO- 

rOHMCJICHHblX BOJIOKOH 

1) 14-30; 

2) 0.14-0.16; 

3) npocTbie hjih 
cjToacHbie — ao 2 c. n. 

1) 0.20-0.22; 

2) (1)3-4; 

3) KpHCTaJUIMMeCKHH 
necoK HJiH HroAbaa- 

Tbie KpHCTaJUIbl H 
KpaxMaji. Hnonia iiy- 
OnjibHbie BcinecTBa 

1) roMoncAAWAApHbre; 

2) 1-3; 

3) 5-14; 

4) KpHCTaAAHMeCKHH HC- 
COK HAM HPOAbMaTbie 

KpHCTBAAbl H KpaXMAA, 

B Apymx KnexKax Ay- 
GHAbHbie BeiuecTBa b bh- 
Ae KaneAb 

Kopaa HeujyiiHaTaA. 
FlepHAepMa coctoht 

H3 3—5 CAoeB KBaApai- 

HblX HAH BblTAHyTblX B 
paAHaAbHOM HanpaBAe- 
HHH KACTOK (|)eAAeMbI 

F. excelsior L. 

Mry 

rpynribi bo^okoh h cKjie- 
penfl oEpaayjOT npepw- 
BMCTOe KOabUO H Hcpcfly- 

WTCH c BaeMewraMM Mar- 
Koro ay6a 

1) 20-40; 

2) AO 0.2; 

3) npocTbie 

1) 0.24-0.26; 

2) 3-4; 

3) KpMCTaJUIHMeCKHJi 
necoK H KpaxMaj] 

1) FoMoneAAiOAApHbie; 

2) 2—3, pcAKo 4; 

3) 4-22; 

4) KpHCTaAAHHeCKHH 
necoK h/hah KpaxMaa 

KopKa HemyftHaTaa. 

riepHACpMa COCTOHT 

H3 5—7 CAOeB Ta6AMTHa- 
ThlX HAM Hyrb MHOFO- 
yrOAbHblX KACTOK (JjCA- 
ACMbl 

F. excelsior 
var. aurea 

WUld. 

Mry 

! 

4—6-cjiOHHbie rpynnbi bo- 
JIOKOH H CKnepena co- 
craBJiHioT npepwBMcTbie 

THHreHTaabHbie thxh 

1) 20-46; 

2) 0.14-0.20; 

3) npocTbie 

1) 0.22-0.28; 

2) 3-4; 

3) KpMCTaA/IHMeCKHH 
necoK h/mah KpaxMaji 

1) FoMoneAAioAApHbie; 

2) 2-4; 

3) 5-20; 

4) KpHCraAAHMeCKHH 
necoK h/hah KpaxMOA 

Kopica AeuiyHHaTaH. 
FlepHUepMa coctoht 

H3 6—8 CAOCB TaSAHTHa- 
TblX HAH Hyrb MHOrO- 
yrOAbHblX KACTOK (JlCA- 
ACMbl 

F. angustifoiia 
Vahl. 

TEC 

B HapyjKHOH HaCTH KOpbl 
4—6-caoMHbie BbiTHHy- 
Tbie B TaHrcHTanbHOM na- 

npaBJicHHH rpynnbi, bo- 

JIOKHO M eUMHMHHbie 
CKJiepenabi cocTaanaioT 
npepbiBHCToe Koabuo, bo 
BH yrpeHHeH aacTH ciuioui- 
Hoe Koabuo, cocxoauiee 

M3 rpynn cKnepenn; 

1) 16-20; 

2) 0.12-0.18; 

3) npocTbie h^h caojk- 
Hbie — 2 c. n. 

1) 0.18-0.24; 

2) 2-5; 

3) KpHCraAJIMMeCKMH 
necoK, HHOFAa nroAb- 
HaTHe KpHCTaiUlbl HAH 
AyOHAbHbie BemecTBa 

1) FoMoncAAioAHpHbie; 

2) 1-3; 

3) 2-15; 

4) KpaXMaA M KpHCXaAAH- 
HecKHH necoK, HHorAa 
MroAbHaTbie KpHcraAAbi 
HAH Ay6HAbHbie BCineCT- 
Ba 

KopKH HCT. 

FlepHAepMa coctoht 

H3 6—8 CAOCB TaGAHTHa- 
TblX HAM KBaApaTHbIX 
KACTOK (ijCAACMW, 33- 
nOAHCHHbDC AyGHAbHbl- 
MH BCUiecTBaMH 































TABJIHUA (npodoAotcenue) 



Mccto 

c6opa 

CTepeoM 

CHTOBHaHbie Tpy6KH: 

1) aHaMerp, mkm; 

2) aJiMua HaeHMKa, mm; 

3) cHTOBMaHwe naacTHHKH — 
MHcao CHTOBHaHbix tioacH 

(c. n.) 

TsDKeBaa napeHXHMa; 

1) aaHHa xaxa, mm; 

2) HHcno KaeroK; 

3) coacpxtMMoe KaexoK 

1 Jlynw; 

1) Tun; 

2) pjiaHocTb; 

3) cjioiiHocTB; 

4) coacpxMMoe KaeroK 

KopKa. riepHaepMa 

F. sogdiana 
Bunge 

Mpy 

rpynnti bojiokoh m cmie- 
pena B HapyjKHoft nacTH 

Kopbl H BOaOKHa BO BHyT- 
pcHHeft oSpasyMT npepu- 
BHCTbie caoH, Hepeayio- 
uxHecfl c aacMeHTaMH 
MflFKoro ay6a 

1) 14-18; 

2) ao 0.02; 

3) npocTbie, pacnoaaraioT- 
CH HaKaOHHO 

1) Ho 0.3; 

2) 2-5; 

3) Mroabaaxbie KpHC- 
raaabi H/naH KpaxMaa 

1) FoMoueaaioaapHbie; 

2) 1-2; 

3) 4-8; 

4) KpHCTaaaw Hroabna- 
Twe HjiM KpHcraaaHHC- 
cKHft necoK H/HaM Kpax¬ 
Maa 

KopKM Hex. 
nepnaepMa cocxohx 

M3 10—17 xaOaHXMaxbix 
HaH Myxb BbixaHyxbix b 
paanaabHOM Hanpasae- 
HHM KaexoK iJjeaaeMbi 

F. holotricha 
Prodan. 

FBC 

Fpynnbi bobokoh m/hjim 
CKJ iepeHfl pacnoaaraioTca 
flM4)^y3HO 

1) 20-36; 

2) 0.14-0.18; 

3) npocTbic 

1) 0.21-0.34; 

2) 4-5; 

3) KpHcraaaHMecKMH 

necoK n/vum Kpax- | 

MaabHbie acpna 

1) FoMoueaaioaapHbic; 

2) 1-4; 

3) 5-30; 

4) KpaxMaa n/HaM KpHC- 
TaaaMHecKHH necoK 

KopKa HemyfiHaxaa. 
nepnaepMa cocxohx 

M3 10—22 caoes mhofo- 
yxoabHbix KaexoK (J)ea- 
JleMbi 

F. rotundifolia 
MiU. 

BMH 

4—6-caofiiHbie rpynnbi bo- 

aOKOH B npHKaMBMEUIb- 
Hofi 30He cocraBJiHKyr 
npepbiBHCToe Koabuo, b 
H apyxHoft HacTH k hhm 
npHMbucaioT cKJiepeHabi 

1) 14-35; 

2) 0.2; 

3) caoxHbie —3—5 c. n. 

1) 0.1-0.2; 

2) 3-5; ' 

3) KpaxMaa vi/vuw 
KpMcraaaMHecKHft ne- i 

COK 

1) FoMoneaaioaapHbie; 

2) 1-2; 

3) 2-23; 

4) KpaxMaa h/hjik KpHC- 
TaaanaecKMM necoK 

KopKM HCX. 
riepMaepMa cocxomi 

K3 10—12 caoeB, Kaex- 
KM 4)eaaeMbi Ksaapax- 
HHe miH xaOaMxaaxbie, 
aanoaHCHbi ayOMabHbi- 
MM BeiuecxBaMM 

F. numidica 
Dipp. 

HBC 

Fpynnbi BoaoKon 
npoTo4)ao3Mbi h 
pacnoaaraioinHeca MCjKay 
HHMH CKaepeMjibi 

cocraBaaiOT cnaouiHoe 

Koabuo 

1) 10-14; 

2) 0.2; 

3) caoxHue — ao 6 c. n. 

0 

1) 0.20-0,22; 

2) (1)3-4; 

3) KpHcraaaHHecKHH 
necoK, HHoraa KpaxMaa 

1) FoMoueaaioaapHbie; 

2) 1-2; 

3) 2-19; 

4) KpHCTaaaMHecKHM 
necoK K/nim KpaxMaa 

KopKM Hex. 

IlepHaepMa cocxoMX 

M3 6 caoes xaOaHxnaxbix 
UlHpOKOnpOCBeXHbIX 
KaexoK (JwaaeMbi 


































HOCHOH napCHXHMbl. Pflfl flHarnOCTHHeCKHX npH3HaKOB B CTpOCHHH KOpbl 3TOrO BHAa 
BbiABJiCH Jl. H. JIoTOBOH (1987), JI. H. JloTOBOH, A..K. Thmohhhwm (1997). 

Uejib AaHHOH pa6oTbi — aHaTOMHHecKoe HayHCHHe Kopu pasHbix bhaob hccha njia 
BblHCHCHHa B3aHMOOTHOUJeHMH MCXCfly XaKCOHaMH BHyrpHpOAOBOrO paHra H BblSBJieHHa 
HOBbIX TaKCOHOMHHeCKHX npH3HaKOB. 


MaTepnan h MexoAHKa 

HawH HCCJieflOBaHa aHaroMHfl Kopu oahojicthhx cTe6jieH, MHorojiexHHX BexBeii h 
cxBOAOB 19 xaKCOHOB pofla Fraxinus h3 4 cckumh (cm. xaSjiHuy). MaxepHaji 6biji co6paH 
B ACHApapHH «Bejibie hohh» r. Cohh (BH), fjiaBHOM 6oxaHHHecKOM caay PAH (FBC), 
GoxaHHHCCKHX ca^ax BoxaHHHecKoro HHCXHxyxa hm. B. Jl. KoMapoBa PAH (BHH) h 
Mockobckom rocyAapcxBCHHOM yHHBepcHxexe hm. M. B. JloMOHocoBa (MFY), a xaxxce b 
Hhkhxckom CoxaHHHCCKOM cany (HBC) r. Hjixa (cm. xaCjiHuy). 06pa3Ubi Kopbi (JjHKCHpo- 
BariH b 70 %-hom 3xaHOJie. 

HayMcHHC KOpbi npOBCACHO no cxaHAapxHoii anaxoMHMecKOH mcxoahkc na nonepen- 
Hbix H npoflOAbHbix paAwajibHbix H xaHrcHxaJibHbix cpe3ax. OapeBecHCHHe KJiexoHHux 
oOoJioHCK BbiflBjiajiH (|)AOporjnouHHOBOH peaKUHCH, cy6epMHH3auHK) — o6pa6oxKOH cpe- 
30B ciiHpxoBbiM pacxBopoM cyflana III, najiHMHe KpaxMajia — pacxBOpoM Hoaa b boahom 
pacxBope HOAHAa xaiiHa. HcKoxopbie ocoOchhocxh rHCxoAOXHMecKHX SACMeHxoB HayncHbi 
c noMOinbK) CKaHHpyiomero SJiexxpOHHoro MHKpocKona (C3M) Hitachi S-405A b 
MeXCKa^JCApaAbHOH AaOopaXOpHH 3AeKXpOHHOH MHXpOCKOnHH BHOAOrHHCCKOrO (JjaKyAb- 
xexa MPy. PHCyHKH cAcnanbi c noMombio pHCOBanbHoro annapaxa PA-4. MaMcpcHHa 

npOBOAHAH OKyaapHblM MHKpOMCXpOM, BH3HpOBaHHbIM HO o6^eKXHBHOH AHHCHKC. 


PeayAbTaxbi il o6cywAeHHe 

CxpOCHHC OAHOJieXHHX CXcOaCH y Bcex H3yMeHHbIX BHAOB flcena bo mhofom cxoaho. 
3nHAepMa na nonepcHHOM cpeae cocxohx h 3 xaOAHxnaxbix hah npaxxHHecKH KBaapaxHbix 
KACXOK, noKpuxbix KyxHKyAOH (pHC. 1, A), y F. chinensis var. rynchophylla, F. bungeana 

CXCHKH KACXOK SHHAepMbl CAaOo OApeBCCHCBUlHC, a HCKOXOpbie paBHOMCpHO CHAbHO 
yxoAmcHHMe (pnc. 1, B). IlepBHHHaa Kopa npcAcxaBACHa yroAKOBOH koaachxhmoh h 
OoAce uiHpoKOH 30H0H napcHXHMbi. BoAOKHa npoxo(|)A03Mbi, coOpaHHbie B rpynnbi 
pa3HOo6pa3Hbix onepxaHHH, cocxaBAsrox Ha nonepcHHOM cpeae npepbiBHcxoe koabuo. 
OncHb paHO CKAepHtj[)HUHpyK)xcH napcHXHMHbie kacxkh, paBACAaiomHe 3Xh rpynnw 
(pHC. 1, B, F)- BxOpHHHaa (|)A03Ma cocxohx H3 XOHKOCXCHHblX SACMCHXOB c xopoino 
Bbipa^CHHblMH cxporo paAHaAbHblMH, npCHMymeCXBCHHO OAHOpflAHbIMH AynaMH. 

y Bcex HayMCHHbix bhaob sccha {JjcAAoreH aaicAaAbiBaexca b nepsbiH BerexauHOHHbiii 
nepHOA cySsnHAcpMaAbHO h oxKAaAWBaex hcckoabko caocb kacxok (|)eAAeMbi (pHC. 1, A, 
B) H 1 -2 CAOfl KACXOK (fjCAAOAepMbl. 

Kopa MHOroACXHHX BCXBCH (cm. XaOAHUy) COCXOHX H3 BXOpHHHOH (J)A03MbI, XKaHCH 
ncpBHHHOH Kopbi H ncpHACpMbi. B cxapbix BCXBHX H cTBOAax oSbiHHO pasBHBacxca KOpKa. 

Chxobhahwc xpyOKH, pacnoAaraiomHCCfl na nonepcMHOM cpc3c npepwBHCXbiMH xan- 
rCHXaAbHblMH nOAOCaMH, HCpCAyiOXCa C 1 —2-CAOHHbIMH ACHXaMH npOAOAbHOii napCHXH- 
Mbl (pHC. 2, A), y H3y4CHHbIX BHAOB BCXpCHaiOXCa KaK CAOXCHbie CHXOBHAHWC HAaCXHHKH 
(cm. XaOAHUy-BKACHKy, /), COCXOamHC H3 2—12 CHXOBHAHbIX nOACH, XaK H npocxbie (cm. 
XaOAHUy-BKACHKy, 2), OpHCHXHpOBaHHWC HaKAOHHO HAH HCpCAKO HOHXH ncpnCHAHKyASp- 
HO K npOAOAbHOH OCH HACHHKa 0.12 — 0.4 MM AH. (pHC. 2, B, B). flHaMCXpW CHXOBHAHbIX 
xpyOoK BapbHpyiox ox 10 ao 40 mkm. B npocxwx chxobhahwx naacxHHKax KaHanbUbi, 
KaK npaBHAO, OoACC UIHpOKOnpOCBCXHWC, HCM B CA05KHWX. 

TajKH npoAOAbHOH napcHXHMbi 0.10 — 0.34 mm aa. cocxoax h3 1— 5 kacxok, coAcp- 
xamHx HapaAy c acpnaMH aanacHoro KpaxMana h maBCACBOKHCAWH KaAbUHH, KoxopwH 
oxKAaawBaexcfl b bhac KpncxaAAHHccKoro necKa; pexce oh oOpaaycx mcakhc pomOhmcckhc 
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HJiH MrojibHaTfaie KpHCTajiJibi. B npe^ejiax ojiHoro xaxa BCTpenaioTca kbk KpaxManoHOc- 
Hbie, Tax H KpHcxajiJioHOCHbie kjicxkh. Huoraa kjicxkh aanojiHCHw jiy6HJibHbiMH Bemecx- 
BaMH. 

CxepeoM KOpbi MHorojiexHHX Bexeeii h cxbojtob cocxohx h3 bojiokoh h CKJiepeHA- 
BbwejiCFibi 4 sapHaHxa ero cxpoenHa, BOJiOKHa npoxo4)Jio3Mbi xapaxxepHbi jinsi Bcex 
bhaob. 

1. CxepeoM npejicxaBJien xojibKO rpynnaMH bojiokoh npoxo4)Ji03Mbi h pacnojiaraio- 

mHMHCH WeJKfly HHMH CKJiepeHAaMH. Bo BXOpHHHOH MexaHHMeCKHX 

3JieMeHX0B Hex (pHC. I, r) (F. numidica). 

2. HapaAy c rpynnaMH bojiokoh, KOHxaxxHpyiomHX co cKJiepcHAaMH, bo bxophhhoh 
cJjJioaMe HMeioxca oxnejibHwe rpynnbi CKJiepenA, pacnojioxccHHbie xanreHxajibHbi- 
MH xaxcaMH (pHC. i, 2D {F. angustifolia). 

3. Fpynnbi bojiokoh bxophhhoh 4>Ji03Mbi, accouHHpOBaHHue co cKJiepeHjiaMH, 
cocxaBJiaiox npepwBHcxbie xaHrcHxajibHbie xaxcH, nepeayiomHeca c 3JieMeHxaMH 
MarKoro Jiy6a, hjth pacnojiaraioxca flH4)4)y3HO (pHc. 1, E) (F. excelsior). 

4. OSnjibHbie rpynnw bojiokoh bxophhhoh (J)Jio3Mbi cocxaBJiaiox npepbiBHCxbie 
xanreHxanbHbie xa)KH, b napyxcHOH nacxH Kopw k hhm npHMbixaiox cmiepeHAbi 
(pHC. \, K) (F. rynchophylla). 

JlyHH 1—3-paflHbie, 2—30-cJiOHHbie, rexepouejunojiapHbie, cocxoamne h3 cxobhhx 
K pacBbix H Bbixanyxbix b paaHanbHOM HanpaajieHHH BnyxpenHHx jiexcanHx kjtcxok, 
HeacHonexepouejuiioJiapHbie h roMOuejunojiapHbie (pnc. 2, F, B). JlyncBaa napeuxHMa 
COCXOHX H3 4 XHnoB KJiexOK; KpaxMajiOHOCHbix (cm. xaSjiHuy-BKJieHKy, 3), KpHCxaji- 
jioHocHbix (cm. xaCjiHuy-BKJieiiKy, 4), coaepxcaujHx napaay c KpaxManoM xpHCxanjiH- 
necKHC BKJHOHCHHa (cm. xaSjiHuy-BKJieHKy, 5) h 3anojiHeHHbix ay6HJibHbiMH semecx- 
BaMH. 

fljia 6ojibujHHcxBa HayneHiibix bhaob xapaxxepno aaiioxenne BHyxpeHHCH nepH^epMbi 
B nepBHHHOH Kope, a noannee bo bxophhhoh ct)Ji03Me h o6pa30BaHHe HeujyHnaxoH KopxH. 
riepHAepMbi, paajiejiaiomHe neuiyH, cocxoax b ochobhom h3 HeSojibuioro HKCJia cjiocb 
KJiexoK (JiejuieMbi h 1 — 2-cjiohhoh 4)ejiJiOflepMbi. Y F. pennsylvanica h F. americana npn 
o 6 pa 30 BaHHH KopKH 060J10HKH BOJIOKOH pasApeBecHCBaiox. 

AHajiH3Hpya nojiyneHHbie aaHHbie juia ceKunii b ucjiom (cm. xa6jiHuy), mojkho caejiaxb 
BbiBoa, Hxo flHarnocxHHecKOe h xaKcoHOMHHecKoe anaHCHHe hmciox XHnbi CHXOBHUnbix 
njiacxHHOK H jiyncH. 

Tax, jura bhaob ceKUHH Euornus xapaxxepHW cHXOBHAHwe xpySxn co cjiojkhbimh 
CHxoBHAHbiMH njiacxHHKaMH, HacHHxbiBaiomHe AO 12 cHxoBHAHbix noACH h pacnoAaraio- 
mneca naKAOHno k npoAOAbHbiM ocaM hachhkob, ajikha Koxopux cocxasjiaex 0.2 — 
0.4 MM. JlyHH rexepouejunonapHbie (F. ornus), neacHorexepoueAAioAapHbie (F. bungeana, 
F. sieboldiana) h roMoncAAioAapHbie (F. lanuginosa). 

npcAcxaBHxenaM cckahh Ornaster CBOHCxBCHHbi cHXOBHAHwe xpyOxH co caojkhbimh 
CHxoBHAHbiMH nAacxHHKAMH, cocxoaiuHMH H3 4— 10 CHXOBHAHbix noACH H pacnoAaraio- 
WHMHca HaxAOHHO K npoAOAbHbiM ocaM HACHHKOB 0.16 — 0.30 MM AJi. JlyHH HcacHorcxe- 
pOnCAAIOAapHbie H rOMOUCAAlOAapHbie. 

BHAbi ceKUHH Melioides hmciox cuxobhahwc xpySxH kak co caoxchumh chxobha- 

HblMH nAaCXHHKAMH H 3 3 - 5 CHXOBHAHfalX nOACH, XBK H C HpOCXblMH, paCnOAAfaiOUJH- 

MHCa HAKAOHHO K npOAOAbHblM OCaM HACHHKOB 0.12 — 0.28 MM AJI. JlyHH FOMOUCA- 
AiOAapHbie, cocxoaiuHe h3 AcxaHHx kacxok, ahuib y F. veluina Aynn ueacHorexepo- 
UCAAlOAapHbie. 


Phc. 1. CxeMU CTpoeHHfl nonepeiHtix cpe30B o.iiKOJieTHHx CTe6jieH (A—ff) u MHoroncTHHx BerBeii (F~JK). 

A, E — 3anoxeHHe ({)e;uioreHa h ocoSchhocth kjictok aniinepMU (.4 — F. americana, E — F. chinensis var. rynchophylla)' 
B—JK — cxcMW CTpocHHs cpesoB (B — F. chinensis var. rynchophylla, F — F. munidica,JJ — F. angustifolia, E — F. excelsior, 
X — F. rynchophylla). e — BonoKua, «n — sojioKHa npOTo<}vi03Mu, — BTopimHax cjinoaMa, d — ApCsecHHa, 3d — lona 
AHJuiaTauHH, K — KjTHKyAa, km6 — KaM6HH, KOA — KoiuieHXHMa, A — JiyMH, nd — nepHflepMa, cka — cioiepcHflu, ^ — 
it)e.xneMa, (pe — (JseJUioreH, tpd — (jjartnoaepMa, vx—‘leiiiyH'iaTaji xopxa, sn — anHACpMa. MacuiTa6Haii JiHHeiiica: .4, B — 

0.02 mm; B—JJ — 0.1 mm; E, X — 0.2 mm. 
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Pmc. 2. AHatOMHHecKoe crpocuHe btophmhok 
^ o3Miit Ha nonepeniiOM (A) u paanajibHux (£, 
B) cpesax. 

A — F. americana, E ^ F. sogdiana, B — F. ornus. 

— tx)Mou&nnK)JuipHfaiH jiyH, emipt — reTepoueanio- 
jiapHMH Jiys, K3 — KpaxMajibHue sepaa, Kn — KpHcran- 
JiHHecKHH necoK, CK — conpoBoxcaafomHe kjictkh, 
cn — cHTOBiuiHue njiacTHHKM, cm — CHTOBtuiHbie Tpy6- 
KH, mn — TBiKesaa napeaxHMa. OcrajibHue o6o3H«He- 
HHa TC xe, mto h aa pwc. 1, MaciuTa6Haa JiHHeHxa; A, 
E — 0.02 mm: B — 0.005 mm. 


y npeAcxaBHxejieH cckuhh Bumelioides CHxoBHAHwe njiacxMHKH npocxwe h cnoACHbie 
H3 2—3 CHXOBHAHbIX nOJlCH. CHXOBHflHblC H/iaCXHHKH OpHCHXHpOBaHbl HaKJlOHHO HJIH 
nepneHAHKy.napHO k npoflOjibHWM ochm hjickhkob. H.neHHKH cHxosHflHbix xpy6oK ao 
0.2 MM an. JlyHH roMOuennionapHbie, cocxoamne h 3 nexcaHMx icnexoK. 

TaxHM o6pa30M, BHflbi 4 MsyneuMbix cckumh poaa Fraxinus acMOHCxpHpyiox ne- 
pexoa ox rexepouennionHpHbix nyHefi k roMouennionapHbiM, conp080)KflaiomHHCH ne- 
OonbiUHM yxopoHenHeM nneHHKOB CHXOBHflHbix xpySoK h nocxenennoH peayKUHeii 
HHcna cHxoBHanbix noneii b cHxoBnaHbix nnacxHHxax. OaHaKO 6onee hcxkhc pa3nHHHH 
no anaxOMHHecKHM npH3HaKaM bxophhhoh 4>no3Mbi BbiHBJienbi MOKay noapoaaMH, a 

He CeKUHBMH. 

Uflsi npeacxaBHxeneii noapoaa Ornus b uenoM xapaxxepubi xax rexepouennionflpHbie, 
xaK H roMOuennionBpHbie aynn h MnenHKH CHXOBHanbix xpyOoK ao 0.4 mm an. co 
cnoxcHbiMH cHxoBHaHbiMH nnacxHHxaMH. 

BHaaM noapoaa Fraxinaster CBOHCXBCHHbi npeHMymecxBCHHO roMOuenmonnpHbie 
nyHH, 3a HCXJiiOHeHHeM F. veliitina, h nncHHKH CHxoBHaHWx xpyOoK ao 0.28 mm an., 
HMCJOiUHe KaK cnoxHbie, xax h npocxbie CHxoBHaHwe nnacxHHKH. 
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Bumelioides 



Phc. 3. CxcMa BsaHMOOTHoiucHHH Mcxay ccKUHaMM pofla Fraxinus (no: AGflypaxMaHOB, MyprasoBa, 1977). 


B COOTBCTCTBHH C KOflCKCOM CneUMaJIHSaUHH ajICMCHTOB 4)-fl03Mbr (TaXXaflJKHH, 1964; 
Esau, 1969; 3cay, 1969) mojkho CHHxaxb, hxo (JijiosMa b noapoae Fraxinaster 3bojiiouh- 
OHHO 6ojTee nponBHHjn'a, hcm b noApoAC Ornus. 

OxcyxcxBHe aauHbix no cxpocHHio Kopw y npencxaBHxejiefi ceKUHH Sciadanthus, 
Pauciflorae, Dipetalae ne nosBonaex cocxaBHXb xonnyio cxcMy BsaHMooxHOiucHHii Mexay 
BCCMH ceKUHHMH noflpofla Fraxinaster, oanaKO nonyneHHbie peayjibxaxbi corjiacyioxca c 
CHCXCMOH pofla Fraxinus, cocxaBJiCHHOH A. Lungelsheim (1920) (uhx, no: A6flypaxMartoB, 
MypxasoBa, 1977) no Mop(J)OJiorHHecKHM oco6eHHOcxHM penpoayKXHBHOH c^iepbi 
(pHc. 3). 


CHHCOK JlHTEPATypbl 

ASdypaxMaHOe A. A., Mypmaioea P. M. PoaoBue KowaneKCW 6epe3a, acenb, paSuHa H XleHflpo- 
TOma yaScKHcraHa. Taiuxeux, 1977. T. 8. C. 82—114. 

Bojibifoea O. B. BHOJioraa UBexeuHa h awGpHOJiorHa Hexoxopbix bhaob aceua: flue. ... xaua. 
6 hoji. Hayx. M., 1957. 114 c. 

Bacujibee B. H. Poa Fraxinus L. // Oaopa CCCP. M., 1952. T. 18. C. 485—502. 

Kocuhchko H. E., PacKamoe n. B. CpaBHHxejibnoe HayqeuHe 4)Jio3Mbi b noOerax h cxBojiax 
ocHHbi, jiHnw H acena II JlecHaa reoSoxaHHxa h Snoaoraa apcBecHbix pacxeHHH. Bpancx, 1972. 
Bbin. 1. C. 62—67. 

KocuHeHKo H. E., Paemmoe 17. E. OaHOJiexHaa 4J^03Ma acena oSbiKHOBCHHoro h saBHCHMOCxb 
ee cxpyxxypbi ox noaoxcHua b cxBoae aepcBa H Hayn. aan. BopoHex. oxa-Hua Bcecoioa. 6ox. o6-Ba. 
BopoHex, 1974. C. 68—74. 

Jlomoea Jl. H. flHaraocxHKa aHcxBCHHbix apesecHbix nopoa no MHKpocxpyxxype xopbi // Broa. 
MOHn. Qra. 6Hoa. 1987. T. 92. Bwn. 1. C. 72—81. 

Jlomoea Jl. U., Tumohuh A. K. Onpeaeanxeab apesecHbix nopoa no anaxoMHuecKHM npHSHaxaM 
apeBecHHbi H Kopbi. M., 1997. 40 c. 

fiuKOJtaee E. B. Mop(J)oreHe3 h aBoaiouna poaa Fraxinus U Box. xypn, 1982a. T. 67. Na 4. 
C. 419—432. 

HuKOJtaee E. B. Poa Fraxinus BO {J)aope CCCP; AfixopetJ). AHC. ... xana. 6Hoa. nayx. JT., 19826. 
25 c. 


43 



TaxmadxAH A. Jl. Ochobw 3bojik)uhohhoh Mop4)OJiorHH noKpwToceMCHHbix. M.; Jl., 1964. 236 c. 
lUoMdemoe C. HI. BTopHHUbie crpyKTypHwe HSMCHcHHa b Kope ro;iH4Hbix noSeroB HexoTOpbix 
flpeBecHbix pacreHHH //Tp. MOJioflwx Hayn. paSoTHHKOB AH KHprCCP. OpyHse, 1958. C. 337—394. 
3cay K. AHaTOMHa pacreHnii. M., 1969. 564 c. 

Esau K. The phloem encyclopedia of plant anatomy. Stuttgard, 1969. 505 p. 

Lingelsheim A. Oleaceae — Oleoideae—Fraxinus U Das Pfianzenreich, Leipzig, 1920. Bd 4 
H. 72. 125 S. 

Moeller J. Anatomic der Baumrinden. Berlin, 1882. 300 S. 

Mockobckkk rocyaapcTBCHHbiH yHHBepCHTCT noJiyMCHO 24 XII 1998 

MM. M. B. JIOMOHOCOBa 


SUMMARY 

The anatomy of the bark of annual stems, perennial branches and trunks in 19 species of Fraxinus 
has been studied. It has been determined that differences are more clearly noticeable at the level of 
subgenus, than that of section, and the taxonomic importance have the types of sieve plates and 
rays. In accordance with the code of the specialization of phloem, more evolutionary advanced 
phloem is found in the subgenus Fraxinaster than in the subgenus Ornaster. 
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OHTO^EHOTHHECKHE PHJlbl B PACTHTEJIbHOM nOKPOBE 
OCTPOBA BPAHrEJIfl. 1. nOflXOJlbl K HCCJIEJIOBAHHIO 

S.S. KHOLOD. PHYTOCOENOTIC SERIES IN VEGETATION COVER 
OF WRANGEL ISLAND. 1. APPROACHES TO THE STUDY 

OHTOueHOTHHecKHe p5iflw npeflCTasnaiOT co6oh TOnorpatfiHHecKHe nocneuoBaTejibHOCTH cooSmecTB h 
paapexeHHbix rpynnHpoBOK, csasaHHue b eauHoe crpyKTypHoe o6pa30BaHHe oSiuhm ueH03JieMeHT0M — CHHy- 
3HeH HJiH KOHrperauHeii cHHysHii. «nocTaBuiHKOM» tbkhx cHHysHH aanaeTca ysjiOBOe coo6inecTBO, xapaxTepM- 
lyjoweeca HaM6o;ii>ii]eH ueHOTHnecKOH cnoxHOCTbio b npeaejiax KOHKperHoro (})HTOueHOTHMecKoro paaa. 
BexoBbie KOJie6aHHfl icnuMara, Bbipaxaiomueca b HSMeneHHH HOpMbi cHeroHaKonjiCHHa, npuBOnar k lOMy, hto 
y3JiOBbie cooOiuecTBa h ero ueHOSJieMeHTu b anoxH noBbimeHua HOpMbi CHeroHaKoafienHs SHaMHrejibHo 
yBejiHHKBaioT 3aHHMaeMb[e hmh njioiuanH h craHOBBTca rocnoacTsyiomHMM pasHocTBMH pacTHTenbHoro noKposa 
B npe^enax Kaxaoro ct)HToueHOTH4ecKoro paaa. Ha npHuepe KOHKperHoro (JiMTouenoTWHecKoro pjwa noxaaaHa 
BepoBTHaa cxeMa H3MeHeHHfl ero crpyKTypu npM H3MeHeHHu HOpMbi cHeroHaxonjieHHa. 

K^ioxeBbie cjiOBa; pacTMTeribHbiu noKpOB, (JjHTOueHOTHMecKHii pan, ysjiOBoe coo6meCTBo, cHHysKa, 
o-B Bpanrejia. 

riofl 4)HToueHOTHMecKHM paflOM Mfai HOHHMaeM HpocTpaHCTBeHHyio nocj]eflOBaTe.nh- 
HocTb coo6mecTB H paspejKCHHbix rpynnHpoBOK, o6-beaHHeHHyio o6mHM ueHoaneMCHTOM. 
B KaHCCTBC TaKoro ueHOSJieMCHTa o6biHHO BWCTynaeT Ta hjih HHaa CHnyswa, KOTopaa, 
o6jianaa cbohctbom OTHocHTejibHofi caMOCToaTCJibHocTH, nojiynaeT BosMoxiiocTb nepe- 
MemeHHa b npeaejiax Bcero pafla. 

OHTOueHOTHHecKHH paA aBJiacTca KaTeropHeii rcTeporcHHoro pacTHTCJibHoro noKposa 
(Xojiofl, 1998) napajiy c TaxHMH uinpoKO HcnojibsyeMWMH npH HsyMCHHM pacTHTCJibHOCTH 
KaTeropHHMH, xax KOMnjicKC pacTHTCJibHoro nOKpOBa, noacHbie SKOJiorHHecKHe panw h 
flp. B npouecce anajiHsa (jjHTOueHOTHHccKHX pa^OB noaBJiacTca BosMoxcHocTb hx HHTep- 
npeTauuu c AHHaMHnecKHx hoshumh, b HacTHOCTH paccMOTpeiiHa nepecTpoex b uchoth- 
MecKoii CTpyKType OTjie.nbHbix BBCHbes paaoB h cTpyKTypw pa^oB b ucjiom Ha cj[)OHe TaxHx 
npHpoflHbix MaKponpoueccoB, xax seKOBbie KOJie6aHHa KUHMaTa. FlpHHUHnaM nocTpoeHHa 
i|)HToueHOTHHecKHx paflOB H aHajii»y xofla ueHOTHnecKHx nepecTpoex b hhx npn 
KOJieSaHHax KJiHMaTa h nocBamena jiaHHaa cepwa cTaTCH. B stoh nepBoii CTaTbe 
paCCMOTpHM nOflXOflbl K BblflCJieHHK) (J)HTOUeHOTHHeCKHX paflOB H OnHUieM KOHKpeTHblH 
pafl, flaB ero flHHaMHnecKyio HHTepnpeTauHK). 

HcxoflHaa Kaprorpa^iHHecKaa sa^ana. HenocpeflCTBeHiiWM tojimkom ana nocTpocHwa 
l|)HTOUeHOTH4eCKHX paflOB H flaJlbHeHlUeH HHTepnpeTaUHH hx C flHHaMHHeCKHX n03HUHH 
aBHjiMCb pa6oTbi no cocTaBJieHHio xapTbi pacTHTejibHOCTH o-Ba Bpanrejia. OnncbiBaa 
rereporeHHbiH pacTHTCJibHbiH noKpoB btoh apKTHMecKofi TeppHTopHH, mw npHuuiH k 
B biBoay, HTO HaHSoJiee onTHMa/ibHOH eflHHHueH ero KsyneHMa h KapTHpOBaiiHa asnaiOTca 
TaxHe TeppHTopHajibHbie nocjieflOBaTejibHOCTH coo6mecTB h paspexeHHbix rpynnHpoBOK, 
KOTopbie BbiflCJiaiOTCa Ha ocHosaHHH o6mero ueHosjieMeiixa. B 3 tom cjiynae npeanonxcHHe 
oxaaexca uenoTHHecKHM cJiaxxopaM nepea (JiaKTopaMH SKOJiorHHecKHMH, Koxopbie Jiexax 
B ocHOBC BbijiejieHMa xpaanuHOHHbix eaHHHU MsynenHa rexeporcHHoro pacxHxejibHoro 
noKpOBa xynapoBOH 30Hbi: KOMnnexcaMH m noacHbiMw 3KOJiorHHecKHMH paaaMH. Henoc- 
peflCTBCHHbiM noBOflOM ana nepexoaa Ha uenoxHHecKHe no3HUHH ana Hac nocjiyxHJiH 
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Ha6jiK)fleHHa 3a cooTHomcHHeM rpaHHU coo6mecTB h onpe;ie/ieHHbix aHTonHCB, a xaKxe 
xapaKTep pacnpcAejieHHB b npocxpaHCTBC SHaMCHHH pasjiHHHbix BKOJiorHHecKHX c|)aKTO- 
POB. 

Xlna o-Ba Bpanrejia xapaKxepHO nacToe HecoBnaacHHC rpaHHu coo6mecTB hjih pa3pe- 
xeniibix rpynnHpoBOK c rpaHHuaMH «CBoero» SHTonHa. BjiH3Kaa cHxyauHa HecoBnaflCHHa 
xonorpacJjHHecKHx rpaHHU pasHocxeS pacxHxenbHocxH h noMBo-rpynxoB, b nacxHOcxH 
6ojiee MacxoH CMCHbi b npocxpaHcxae pasHOCxefi noHBO-rpyHxoB, hcm pasHOcxeii pacxH- 
xenbHocxH, oxMeMCHa HaMH panee (Xojioa, 19936) Ana o-Ba BpanreAa h noAyHHAa 
Ha3BaHHe pexapAauHH KaxcHbi. Tax, HawH neoAHOKpaxHO Ha6jiioAanHCb CAynaw BbixoAa 
(|)parMeHX0B coo6mecxB hah oxACAbHbix CHHysHH HBHaKOBo(5a/ix pulchra)-MOxoBhi\ 
(Hylocomium splendens var. obtusifolium, Aulacomnium palustre) xyHAp, xapaxxepHbix b 
ueAOM AAA rHApOMop4)Hbix 3HX0nHeB BepxHHx Hacxeft noAropHbix uLneH(J)OB, Ha Me30Mop(|)- 
Hbie 3HXOnHH CpCAHHX H HH3KHHX HaCXCH 3XHX *6 UIAeH(|)OB. CAyHaH XaKOXO «BXOp)KeHHa» 
UCHOXHHeCKHX SACMCHXOB OAHOXO COo6lUieCXBa Ha HeCBOHCXBCHHbie HM SHXOHHH oco6eHHo 
xapaxxepHbi Ana Kpaeebix nacxeH 30 h noBbimeHHOH sacneaccHHocxH (hah 30h AOAroro 
AexaHHH CHera). B xaxHX 30Hax name, mcm b ApyrHX CAynaax, (|)opMHpyioxca ueHOXHHCcKH 
6oAee CAOXHbie o6pa30BaHHa, b hbcxhocxh xapaKxepH3yiomHeca HaAHMHeM 2 apycoB h 
pa3BHXbiM MOxoBbiM HOKpoBOM. Mbi noAaracM, 4X0 3xa ueHoxHMecxaa cAoacHOcxb 
aBAaeXCa yCAOBHCM OCBOCHHa KaKHM-AH6o HeH03AeMeHX0M, npHC5AAHM o6bI4HO OAHOMy 
coo6mecxBy, 3HxonHeB, coceAHHX c xcm, Koxopoe saHHMaex Aannoe coo6mecxBo. B 
pesyAbxaxe 3xoro npouecca ocbochha 4}opMHpyioxca xeppHxopnaAbHbie o6pa30BaHHa 
pacxHxcAbHoro noKpoBa, BHyxpeHHe CBasanubie 6 au3khmh hah coBCpmenHO cxoahmmh 
ueH03AeMeHxaMH. 

HaMCHCHHe xapaxxepa pacxHXCAbHOcxH b npocxpancxse BcexAa CBa3aH0 c H3MeHeHHeM 
(|)aKxopoB a6HoxHMecK0H cpCAW, Ha hcm Heo6xoAHMO ocxaHOBHXbca 6oAee noApoCno. 

OAHa H3 OCHOBHbIX 3aAa4 COCXaBACHHa xapxbl paCXHXCAbHOCXH, OCo6eHHO B KpynHOM 
Maciuxa6e, — o6ocHOBaHHe uenocxHOro pacxHXCAbHoro noKpoBa b npeAcnax KOHxypa 
Kapxbi, cooxBCxcxByiomero onpeACACHHOH xeppHxopHH Ha mccxhocxh. Ilpn sxom ochob- 
Hoe xpeSoBaHHC k BbiACAaeMUM noAo6HbiM o6pa30M xoHxypaM xapxbi — hx oxHocHxcAb- 
Haa roMorcHHocxb,’ Koxopaa na mccxhocxh Bbipaacaexca b roMorcHHOM hah xAHHaAbHOM 
xapaxxepe pacxHxcAbHOCXH, 06biMHO npcAnoAaraexca, 4xo xaxaa roMorcHHOCxb-KAHHaAb- 
Hocxb onpcAeAaexca cooxBCxcxByiomHM xapaxxepoM H3MeHeHHa napaMcxpOB cpcAw. Ha 
MCCXHOCXH xaxaa xcppnxopna 4)HKCHpycxca aoboabho hcxkhmh AaHAUia^jxHbiMH py6caca- 
MH, HanpHMcp ycxynoM, oxACAaiomHM AeHyAauHOHHWH ckaoh ox aKKyMyAaxHBHoro hah 
aKKyMyAHXHBHblH CKAOH (lIIACH(|)) OX HaAHOHMCHHOH XCppaCbl. B6 ah 3H XaKHX AaHAllia(|)X- 
Hbix py6caccH h3mchchhc 3Ha4CHHa KaKoro-AH6o (J>aKxopa npHo6pcxacx CKaMKOo6pa3HbiH 
xapaxxcp. Tax, Ana HcCoAbuiHX (npoxaaccHHOCXbio b 200—300 m) aKKyMyAaxHBHWx 
CKAOHOB, 4>OPMHpyK)mHXCa B HH3KOrOpbaX BHyXpCHHCH HaCXH OCXpOBa, XapaKXCpHO 
HMCHHO xaKoe CKa4KOo6pa3Hoe hsmchchhc (JjaKxopa sbchcxchhocxh na BCpxHcii h 
HHXHCH ipaHHUax IIIAeH(|)a npn OXHOCHXCAbHO HAaBHOM H3MCHCHHH (|)aKXOpa B CpCAHCii 
HacxH lUACH^Ja. B BcpxHcii MacxH uiAeH(J)a, b6ah3h xbuiOBoro uiBa (hah lOMMa — ahhhh 
ncpernOa AenyAaiiHOBHoro CKAona b aKKyMyAaxHBHbiii) npoHcxoAHx hhxchchbhoc chcxo- 
HaKOHACHHC H 4>OpMHpyK)XCa MaKpOXHOHHblC MCCXOnOAOXCCHHa. HhXC, K CpCAHCH MaCXH 
iiiACH(|)a, MomHOcxb cHcra, saAcraiomero Ha cro noBcpxHOCXH b xchchhc 3HMbi, nocxc-f 
ncHHO yMCHbiuaexcH, ^JopMHpyioxcA MCCXonoAoaccHKa Me30XHOHHoro xnna. Emc hhxc 
no lUACHcjjy, b ero hhxhch nacxH, o6bi4Ho ncpcA npHSanxcHHCM k naAnoHMCHHOH 
xcppacc, BHOBb npoHcxoAHx nocxcncHHOc HapacxaHHC (JjaKxopa aacHcxcHHOcxH. Ha 
CKaxax K iiaAnoHMCHHbiM xcppacaM 3Ha4CHHC ^^axxopa aacHcaccHHOCXH CKaMKOo6pa3Ho 
yBCAHHHBacxca. Taxoc xc pcsKoe H3MCHCHHe 4)aKxopa sacHOKCHHOCXH Ha6AiOAacxca npH 
nepcxoAC ox BcpxHCH qacxH iiiAeHcj[)a k hhxchch nacxH ACHyAauHOHHoro cKAona, ho 3Aecb 
3X0 CKa4K006pa3H0C H3MCHeHHC npOHCXOAHX B HanpaBACHHH yMCHbUICHHa oOmcii 3aCHC- 
XCHHOCXH, TaKHM o6pa30M, B AaHHOM CAynac McacAy AByMa AaHAma4)XHbiMH pyOcacaMH, 


‘ B AaHHOM cjiynae mu, cncAya B. M. BacHJicBHMy (1983), pasrpaHHMHBaeM nonaTHs roMorenHocTH h 

rOMOTOHHOCTH. 
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(JjHKCHpycMMMH pcSKHMH ncpcnaflaMH HopMbi cHcroHaKonjicHHa, saKJnoHCHa o6jiacTb 
6ojiee HJiH MCHee njiasHoro H3MeHeHH5i 3Toro (|)aKTOpa, npHHCM xapaKTepMsyioiuaHca 
HeOflHOKpaXHOH CMCHOH BCKTOpa. 

Ha 3TOM ace npocxpaHCTBC «pa6oxaex» h ^Jaxxop yBJiaacHCHHOcxH noBcpxHocxH 
rpynxoB. OflHaKO HBMeHCHHsi 3xoro ^Jaxxopa b npocxpaHcxBe HecKoppejiHpoBaHbi c 
HSMeHeHHCM HOpMbI CHCrOHaKOnJieHHfl: 30HbI MaXCHMaJlbHOrO yBJiaXHeHHB xeppHXOpH- 
aJibHO He coBnaaaiox c 30HaMH MaxCHMajibHoro HaxonjieHHsi cnera. Oco6eHHO axa 
HecKoppejiHpoBaHHOCXb yBejiHHHBaexca Ha CHJibHO noxaxbix noBepxHocxax, yroji HaioiOHa 
Koxopbix npeBbiuiaex 15°. TaxHe WoBepxnocxH b hx cpejiHeH h HnacHeH nacxax homhmo 
xajibix BOii cHera, Koxopbiii HenocpeacxBeHHO (|)opMHpyexca 3flecb b 3HMHee BpeMa h 
cxaHBaex bcchoh, nojiynaiox xaxxe h BJiary, o6pa3yiomyK)ca ox xaaHHa rancoMexpHnecKH 
BbiiuejieacamHx no uuieH(J)y njiacxoB cnera. 3xo npHBOAHX k xoMy, mxo 30Ha noBbimenHoro 
yBJiaacHeHHa noBepxHOCxH rpyHxa b aepxHHX nacxax iJUJieH(|)OB o-aa Bpanrena pacxanyxa 
oxHOCHxeJibHo 3oHbi MaxcHMajibHOH sacHeaceHHOcxH. Heqxo nofloSnoe Ha6jiioflaexca h b 
cpejiHHx nacxax iiuieH^JOB, rue BapbMpoBaHHe cxeneHH yBjiaacHeHHOCXH ipyHXOB nponc- 
xoflHX Ha ynacxxax uuieH^ja co cxoahok MomHocxbio cnera (oGbimho Ha MeaoxHOHHMx 
BHXonHax). Sflecb xax ace, xax h b BepxHHx nacxax iiineHc})OB, Bcxynaex b CHJiy 
CHeroxaaHHa BbimeneacamHx njiacxoB CHera. « 

OxMeneHHaa cHxyauHa HeconpaaceHHoro HSMeneHMa (|)aKxopoB na npocxpancxEe 
xonorpacjjHMecKoro pa^a BbinyAHJia nac oxxasaxbca ox HcnojibsoBaHHa KaxeropHH skojio- 
xHHecKoro pajia hjih Kaxenw, npnMeHaBiuHxca hbmh panee (Xojioa, 1988, 1994) npn 
HByMCHHH rexeporeHHoro pacxHxejibHoro noxpoea xyHjipoBOH 30Hbi. HanoaceHHe ^pyr Ha 
Apyra necKOJibKHx cJjaKxopoBi HeB03MoacHOCXb BbmejieHHa Beflymero cJjaKxopa Ha aobojibho 
6ojibuiOM npocxpaHCXBe npHBOAHx k xoMy, hxo BbiaejiaeMbie aKOiioranecKHe pa^bi 
3aKJiioHaK)x B ce6e no 2—3 saeHa h, xpoMe xoro, naicjiaabiBaioxca Apyr na Apyra xpaeBbiMH 
3BeHbaMH. rioAoSHbiH 3(J)(|)eKX HajioaceHHa SKOJiorHHecxHX paaoB, b hbcthocxh ncnxpo- 
rcHHOH, XHOHoreHHoii h rejioreHHOH xaxeH, b pacxHxejibHocxH xynapbi onHcan A. E. Ka- 
xennHbiM (1991). PapxHxejibHWH noxpoB, 6yAyHH «pacHJieHeH» c noMombio xbkhx 
SKOJiorHHecKHx paAOB, Ha xapxe Moacex 6bixb oxpaacen xojibKO b BHfle coBOKynnocxH onenb 
MenxHX KOHxypoB. B xo ace BpeMa oxMeneHHoe Bbiiue njiaanoe (nocxeneHHoe) HXMeHCHMe 
3KOJiorHHecKHX 4)aKxopoB Ha npocxpaHcxBe HecxojibKHX npHMbiKafomnx flpyr k apyry 
3KOJTorHHecKHX paflOB aBJiaexca ycjiOBHeM nocxenennoro HXMeHeHua uenoxHMecKHX 
xapaxxepncxHK n nosBonaex Bwaenaxb na BceM sxom npocxpancxse eanubie 4>HXOueHO- 
XHHecKHe paflbi. 

ripH Bbi6ope xex hjih hhwx xeppHxopnajibHbix eaHHHU pacxHxejibHOro noKposa mbi 
pyxoBOACxByeMca MacmxaSoM xapxbi 1 ; 100 000. 3xox MacmxaO AHXxyex onpeaejieHHyio 
pa3MepHOcxb xeppHxopHanbHbix eaHHHU, h b sxom oxHouieHHH oh aBJiaexca HeaasHCHMOH 
nepeMeHHOH. OnxHMaJibHbiMH juia aaHHoro MacuixaOa Moryx 6bixb KOHxypbi, KoxopwM 
cooxBexcxByiox Bbuiejibi na MecxnocxH, HMeioiuHe b nonepenHHxe HecxoiibKO coxen 
MexpoB. SaBHCHMOH ace nepeMeHHoii b AannoM cjiynae ocxaioxca xe 3aKOHOMepHOcxH 
pacxHxejibHoro noKpoBa, Koxopbie mu Hcnojibsyeu jpia oOocHOBaHHa uejiocxHOCxH xaac- 
Aoro KOHxypa na xapxe. TaxoBUMH aBJiaioxca He aKOiiornnecKHe paAU, HMefoiUHe 
npoxaaceHHOCXb b HecxojibKO ACcaxxoB MexpoB (kek npasHJio, 3xo MHxponoacHue paAu), 
a ^HxoueHOXHMecKHe paAU, Koxopue pacxanyxu b npocxpancxse He Menee mcm Ha 
250—300 M H oxBeHaiox onxHManbHUM pa3MepaM KOHxypoB na xapxe MacuixaOa 
1 : 100000 . 

UeHOTHHecKHH acncKT. B xaacAOM t|)HxoueHOXHHecKOM paAy BbiACJiaexca paanocxb 
pacxHxejibHOcxH, xax npaBHJio, cooOmecxBO, xapaxxepnsyiomeeca HaHOojibuieH cxeneHbio 
4)HXOAeHoxHHecKOK cjioacHOCXH, Koxopoe Mbi Ha3biBaeM ysnoBbiM. Ochobhuc ero napa- 
Mexpw xapaxxepHxyiox HexoxopuH HAeajibHUH (})HxoneH03, oOieAHHafoiAHH paA nepx, 
npHcyuiHx pasHbiM cooSmecxBaM ocxposa: oxHOCHxejibHO Bucoxoe noxpuxHe (Bnjioxb a 6 
uejibHonoKpoBHbix cooOmecxB), ajibxepnaxHBHoe HHSxoMy noxpuxHio (b arperauHax); 
pasBHXHe MOxoBoro apyca, ajibxepnaxHBHoe nojiHOuy oxcyxcxBHK) mxob; pasBKxne cnny- 
3HH pUXJlOKOBpOBblX MXOB, aJlbXepHaXHBHOe pa3BHXHIO CHHy3HH nJlOXHOnOAyUICHHUX 
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mxob; 4)opMHpoBaHHe apycHOH cTpyKTypw c 2 othctjihbo npocjiexHsaeMbiMH apycaMH h 
aono/iHHTCJibHbiM noAiflpycoM/anbxepHaTHBHoe OflHoapycHOH cxpyKType; ojiHro^oMHHaHT- 
HOCTb, aJlbTepHaXHBHaa MOHOaOMHHaHXHOCXH; CJlOJKHbIX CHHy3HH, HMeiOIUHX B 

CBOCM COCXaBC HeCKOJIbKO BHflOB 6jIH3KOH }KU3HeHHOH ({jOpMbI, aJlbXepHaXHBHOC OJIHOBH- 
;ioBbiM CHHy3HaM. Mbi nojiaracM, hxo 4)yiiKUHK) xaxHX y3JiOBbix cooSmecxB na o-bc Bpan- 
rejifl Hecyx pa3JiHMHbie XHnbi HBHaKOBO-MoxoBbix xyHj^p, c4)opMHpoBaHHbie c yMacxHCM 
KycxapHHKOBbix HB (Salix pulchra,^ S. reptans, 5. glauca, S. lanata subsp. richardsonii), 
wacTO c yMacxHCM KycxapHHMKOBOH HBbi S. polaris h noHXH Bceraa c yqacxHCM cHHysHH 
pwxjiOKOBpoBbix 3e;ieHbix mxob Tomentypnum nitens + Hylocomium splendens var. 
obtusifolium (c npHMecbK) Aulacomnium turgidum). 

PeajibHbie ysjioBbie coo6mecxBa, Koxopbie xapaxxepHbi AJia o-aa Bpanrejia, He coaep- 
xcax B ce6e Bcex nepx, nepeHHCJiCHHbix Bbiuie, B xaacAOM KOHxpexHOM cjiynae y3jioBoe 
coo6mecxBO Bbiaejiaexca no 2—3 npH3HaKaM, nocKOJibxy ocxajibHue npH3HaKH, xax 
ajibxepHaxHBHbie napu, cooxBCxcxByiomHe xeM hjih hhum ^HxouenoxHHecKHM irapaMex- 
paM, nonpocxy oxcyxcxByEOx. y3JiOBbie cooGmecxsa ^JopMHpyioxca na ynacxxax c aoBoabno 
6oJlbIlIOH MOlUHOCXbK) CHeXCHOFO HOKpOBa H B XO ace BpeMa C OXHOCHXeJIbHO 6bICXpbIM 
cxoAOM cHera bcchoh. Taxofi 3KOJiorHHecKHH peacHM SHxonHa o6ecneHHBaex b 3HMHee 
BpeMa 3amHxy moaoamx noSeroB xycxapHHKOB h KycxapHHHxoB ox KoppaaHpyiomero 
B03AeHcxBHa MexejiCH, a JiexoM — aocxaxoHHO npofloaacHxeabHbiH BerexauHOHHbift nepH- 
OA. B ucHxpaAbHOH HacxH ocxpoBa 3XOX SKOAorHHecKHH peacHM cnoco6cxByex ^JopMwpo- 
BaHHK) coo6mecxB c 2 apycaMH, rae pacxcHHa 1-ro apyca (xycxapHHKH Salix lanata subsp. 
richardsonii, S. glauca) aocxHraiox b Bbicoxy 50 cm h Ha HCKOXopbix ynacxxax ^JopMHpyiox 
noHXH coMKHyxbie 3apocAH (CexpexapeBa, 1994). JHocxaxoHHO bwcokhm (40—50 cm), ho 
H eynjioxHCHHbiH (MCHee 0.40 r/cM^) cner cnocoOcxByex OojibiiioMy 3aAepHeHHK) rpynxa 
MXaMH (npOeXXHBHOe nOKpWXHe >50 %) H ^OpMHpOBaHHlO CHHy3HH pblXJlOKOBpOBblX 
MXOB (Ma3HHr, 1982), b ochobc xoxopoH jieacHx bha Hylocomium splendens var. 
obtusifolium. Ha ynacxxax c naoxHWM chcxom (6ojiee 0.40 r/cM^) npoHCxoAHX cHAbHoe 
BbiMopaacHBaHHe rpynxoB. CaeacxBHeM axoro aBaaexca o6uraa pa3peaceHHOcxb noKposa 
(npoexxHBHOe noKpwxHe <50 %) h npeoOaaaaHHe b moxoboh aepHOBHHe bhaob c 
naoxHonoayuieHHOH 4>opMOH pocxa — Ditrichum flexicaule, Oncophorus wahlenbergii 
(XoAOA, 1993a). Bmcokhh h oxHocHxe/ibHO pbixabiH cner cnocoOcxByex xaxxe npoaBae- 

HHK) OAHrOAOMHHaHXHOCXH B nOKpOBC, X. C. COAOMHHHpOBaHHK) HCCKOAbKHX BHAOB (5—6) 
B KaacAOM apyce (MaxBecBa, 1998). Tax, na ynacxxax BHyxpCHHHx xoxaobhh ocxpcjsa 
MoacHO BcxpexKXb MoxoByio aepHOBHHy, B xoxopoH coAOMHHHpyiox Tomentypnum nitens, 
Hylocomium splendens var. obtusifolium, Dicranum elongatum, Polytrichastrum alpinum, 
Sanionia uncinata, Aulacomnium turgidum. CaeacxBHCM OnaronpHaxHoro peacHMa cnero- 
HaxonaeHHa asaaexca h Bbicoxoe pa3Hoo6pa3He cHHy3HH h xonrperauHH CHHysHii. 

VnoMaHyxbie uenoxHHecxHe xaxeropHH: CHnysna h xonrperauHa CHHy3HH (MnnacB, 
1963), HAH rHnepcHHysHa (HnaxoB, KnpHxoBa, 1997), — Hrpaiox cymecxBeHHyio poAb 
npH BbiaeACHHH 4>HTOueHOTHHecxHx paAOB B AaHHoii paOoxe. FlonaxHe xonrperauHH 
CHHySHH 6biAO pasBHXo HanOonee hoaho H. A. MunaeBbiM (1963), xoxopbiil npeanoAoacHA 
B03MOaCHOCXb BblXOAa OAHOH CHHy3HH H3-nOA 3AH(|)HKaXOpHOrO BAHaHHa apyrOH, X. e. 
pacnaacHHa xonrperauHH h (J)opMHpoBaHHa ee cocxaBHbiMH nacxaMH xeppnxopHaAbHO 
o6oco6AeHHbix pasnocxcH pacxHxeabHoro noxpoBa; xaxoH npouecc oh Ha3BaA arpeccHefi 
CHHy3HH, a xeppHxopHaAbHoe o6pa30BaHHe, 4)opMHpyiomeeca b xoae axoro npouecca, — 
HHrpeccHOHHo-arpeccHOHHbiM paaoM. 

Onncbisaa xoHxpexHbie xonorpa^HHecxHC nocaeaoBaxeAbHocxH coo6mecxB h paape- 
aceHHbix rpynnHpoBox Ha o-bc Bpaurcaa, Mbi aaMexHAH, hxo nacxo xaxne nocaeaoBaxcAb- 
HocxH npeacxaBAaiox paa ycnoxHCHHa ueHoxHHecxoH cxpyxxypw. yaaoBbie cooSmecxBa 
npH axoM aBAaioxca aasepujCHHeM xaxoro paaa ycAoacHCHHa. 

Bo3MOXHOcxb HOcxpoeHHa aOcxpaxxHbix paaoB ycAOxneHHa uenoxHHecxoH cxpyxxy- 
pbi 6biAa HaMH Bbicxaaana (Xoaoa, 1994): aab pacxnxcAbHOCXH o-sa Bpanreaa Ohao 


2 Ha3BaHH8 cocyflHCTbix pacTCHHH npHBeAeHU no: fOpucB, fleTpoBCKHti, 1994; mxob — no: Afonina, 
Czcmyadjeva, 1995; nHinaHHMKOB — no: Andreev et al., 1996. 
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npeflJiojKCHO 6 paflOB (nepnoflOB) ycjioxHCHHH ueHOXHMecKOH cxpyKTypbi — ox paspe- 
xeHHbfx pasHOxpaBHbix rpynnHpOBOK ao coMXHyxwx xpaBSHO-MOXOBbix h xpaBBHWx 
coo6mecxB. B ;iaHHOH pa6oxe mm paccMaxpHsaeM He a6cxpaKXHbie, a KOHxpexHbie paflbi 
ycjioxHeHHfl, «npoHH3aHHbte» oahhm o6mHM ueHoajieMCHXOM. Tonorpa4)HHecKaa conpa- 
xcHHOcxb yajiOBoro coo6mecxBa c «ero» xe ueHoajieMCHxaMH, ho npeacxaBJiaiomHMH 
caMOcxoaxejibHoe oSpasosaHHe pacxHxejibHoro noxpOBa, noaBOJiaex b flanfaHeiiiiieM pac- 
CMOxpexb xaxoH xeppHxopHa/ibHWH aHcaMGnb c xomkh spenna BbiuieynoManyxoro npouec- 
ca arpeccHH, x. e. pacnajieHHa HcxojiHoro yinoBoro coo6mecxBa h ocBoenHa ero ueno- 
SJieMCHXaMH COCeflHHX SHXOnHCB. 

J](HHaMHMecKHM acncKT. Barjiafl Ha 4>HxoueHoxHHecKHH pafl xax Ha qejiocxHoe 
o6pa30BaHHe noHynaex JiorHMecKoe 3aBepujeHHe, ecjiH CMy npH^axb iiHHaMHHecKHH 
cxaxyc. Hcxofliibie no3HUHH flHHaMHHecKoro noflxoaa — peajibHO cymecxByiomHe paflbi 
ycHOXHCHHa HCHOXHHecKOH cxpyKxypw o*Ba Bpanrejia h BCKOBbie KOJie6aHHa KJiHMaxa b 
3XOM paHOHe, rioa nocjie;tHHMH Mbi noHHMacM cMenbi anox cHeronaKonjiCHHa na ocxpose, 
Koxopwe onpeaejiaioxca xcHaenuHaMH ycHJicHHa hjih ocjia6jieHHa BJiaxHOCXH KJiHMaxa. 
rioc/ieaHHe b cbok) onepcAb xecHo cBa3aHbi c ([laaaMH neflOBHxocxH apKXHnecKHx Mopefi 
(BpasrHH, BocKpeceHCKHH, 1988). VnoMaHyxbie aBxopw ycxanoBHJiH uhkji 4)a3 3acHexeH- 
HOCXH B BOCXOHHOM CCKXOpe ApKXHKH, paBHblH npHMepHO 100 XOABM. OnHpaaCb Ha 3XH 
jtaHHbie H Ha ycxaHOBHeinibiH hbmh 4)aKX xcchoh csasH yaJioBoro cooOmecxaa c nopMOH 
CHeroHaKOHJiCHHa, mbi moxcm npeflCxasHXb xapaxxep cmch b ^JHxoueHoxHMCCKOM pa^y 
Ha npoxaxeHHH oflHoro UHKJia aacnexcHHOcxH. Taxofi hoaxoa mm paccMaxpHBaeM Kax 
KOCBeHHbiH MexoA H3yHeHHa AHHaMHXH pacxHxejibHOCXH (AjiexcaHApoBa, 1964) hjih xax 
MexOA yMoaaxjHOHenHH (no O. KjieMenxcy, xaM xe). 

PesyjibxaxoM AHHaMHnecxHX npoueccoB b (JjHxouenoxHHecxHx pajjax aBJiaexca nepe- 
pacnpeflCJieHHe niiomaaeii, aaHHMacMbix b xaxAOM paAy xcm hah hhmm cooOmecxBOM hah 
paapexcHHOH rpynnnpOBXOH. Peiuaioinee 3HaMeHHe b 3xom nepepacnpeaeAeHHH npHHaa- 
AexHx y3AOBOMy cooOmecxBy, xoxopoe b cJ)a3H noBbiuicHHa HopMbi CHeronaxonAenna 
yseAHMHBaex 3aHHMaeMbie hm nAomaAH. 

YsAOBoe cooOmecxBO b anoxH noBbiuieHHa HOpMM CHeroHaxoiiAeHHa homhmo xoro, 
Mxo yBeAHHHBaex aaHHMaeMue hm nAomaan, Hcnbixbisaex h npouecc srpeccHH, npn 
xoxopoM Hexoxopbie xoHrperauHH CHHy3HH hah oxACAbHbie cHHy3HH Bbixoaax H3-noA 
noAora SflHcpHxaxopHOH CHHy3HH h (JjopMHpyiox caMocxoaxeAbHbie coo6mecxBa hah 
paapexcHHbie [pynnnpoBXH. npH yMCHbuieHHH HOpMM cHeronaxonAeHHa oxaeAfaHMe 
CHHy3HH H XOHiperaUHH CHHySHH BMOBb «Co6HpaiOXCa BMeCxe» B OAHOM y3AOBOM coo6- 
mecxBe Ha hcxoahom shxoohh (npouecc HurpeccHH CHHySHH). Hpoueccy ropH30Hxanb- 
Horo (AaxepanbHoro) CMcmcHHa noABepraioxca h Bce ocxaAbHbie 3BeHba paua, npHMCM xe 
SBCHba, xoxopbie 4)opMHpyioxca Ha mhxpoxhohhmx anxonHax, b 4)a3bi noBbimeHHa HopMbi 
CHeronaxonAeHHa Moryx noAHocxbio Bbinaaaxb h3 noxpOBa, a hx mccxo aanHMaiox cHHy3HH 
HAH xoHPperauHH CHHy3HH, npHHaOAexaiuHe yaAOBOMy cooOmecxBy. 

OoCXOAbXy npHHHHOH 3XHX H3MeHeHHH pacxHXCAbHoro noxpoBa HBAaiOXCa oOUilHe 
HSMCHCHHa xapaxxepa reorpacJjHHccxoH cpCAM, xo xHn AMHaMHXH b (|)HxoueHOXHHecxHX 
paAax MM paccMaxpHBacM xax rOAorenea (CyxaHeB, 1954), a ero xoHxpexnyio moah4)h- 
xauHK) — xax xAHMaxoreHHbie cmchm (AnexcaHApoBa, 1964). Bahsxhh onncbiBaeMOMy 
HaMH XHn ahhbmhxh, npH xoxopoM npOHCxoAHx nepeMemcHHe cooOiuecxB no AaHAUjacfjxy 
noA BAHaHHCM 3K3oreHHbix 4)axxopoB, HaasaH b AHxepaxype xonorpa(J)HHecxHMH CMenaMH 
(PaayMOBcxHH, 1981). 

CoBpeMCHHbie TCHAeHUHH KAHMaxa. Una xoro hxoOm npaBHAbHO npcAcxaBHXb Boa- 
MOXHyio cxeMy uenoxHaecxon nepecxpoflxH b (JjHxouenoxHHecxHx pauax, hcoOxoahmo 
anaxb coBpcMeHHbie xeHAeHUHH xAHMaxa h, b nacxHocxH, xchachukh HaMCHCHHa HopMM 
CHeronaxonAeHHa, xax xoro napaMexpaxjiHMaxa, xoxopMH b HaHOoAbiueH cxenenn BAHaex 
Ha cxpyxxypy pacxnxeAbnoro noxpoBa. 

PaA HaGAIOACHKH, BbinOAHeHHMX HaMH H ApyraMH HCCACAOBaXCAaMH, noaBOAaex 
CACAaxb aaxAioMeHHe, mxo b xeMCHHc HccxoAbXHX nocACAHHX AecaxHAexHH Ha o-BC Bpan- 
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rcjia npoHCxoflHJio nporpeccHBHoe yMeubiucHHe ejKeroflHOH HopMbi CHeroHaKonjicHHH. 
Otmcthm TOHRy apcHHa T. 11. CKpbuibHMKa (1976), KOTopbiii npe^nojiaran, hto c 1930-x 
flo 1970-x rr. o6ma5i aacHexceHHocxb xeppHxopHH ocxpOBa yMCHbuiajiacb. B nocjie;iHHe 
12—15 jiex^ Ha6jii0flaexcB cflBHx b cpoxax <J)opMHpoBaHMa ycxoHqHBoro cHexcHoro noK- 
poBa c OKxaSpa na HOa6pb—^neKa6pb (ne KOMnencHpyeMbiH BbinaixeHHeM ocanKOB b 
3HMHHH nepHofl). CxMCHCHo HCKoxopoc yMCHbuicHHe Bbicoxbi aapocjicH Salix glauca h 
noHMeHHbix HBHBKOB S. lanato subsp. richardsonii (b cpeflHCM na 15—20 cm), Koxopoe 
npoHcxoflHX B pesyjibxaxe thGcjih 3HMoh h BecHOH bo speMfl ghjibhux nypr Mojioflbix 
noOeroB hb, hc yxpbixbix cjiocm cnera. 

B nojibsy nporpeccHBHoro yMenbiucHMa aacnexccHHOCxH roBopax HaOjitoflCHHa, c^e- 
jiaHHbie HaMH b 3koxohhoh 30He Mcxmy OyropKOBaxwMH apHaj^OBUMH xyn^paMH h 
3apocnaMH Salix glauca b 6acceHHe p. TynapoBOH. 3KOxoHHaa 30Ha 3flecb xapaKxepH3y- 
exca cHJibHOH pacxaHyxocxbio b npocxpancxae (35—40 m) h bmcokoh aKXHBHOcxbio b hch 
nonyjiauHH hbm c OoJibiuoH pojibio MOJioflbix ocoOch. Mojioflbie pacxcHHa HBbi aKXHBHo 
BxopraioxcH na yqacxKH, aanaxwe 6yropKOBbiMH ApHajXOBbiMH (Dryas punctata) xynapaMH, 
3aHHMaiox xpemHHbi-cxbiKH Mcxcfly oxACJibHbiMH OyropxaMH H uinanepaMH; npH 3 xom b 
npHcxBOJioBOH qacxH y hhx ocoGchho 3aMexHo BbinajxeHHe ApuaUbi hjih ssho yxHexeHHoe 
cocxoBHHe ee ocoOch. Ecjih 3xh abb xHna cooOmecxB cocexicxByiox b npocxpaHcxBe, xo 
npH yMeHbiueHHH HOpMbi CHeroHaxonjieHHa Mbi moxccm oxHflaxb npoi^BHxceHHa HBHSKa 
Ha xeppHXopHK), aaHHMaeMyio ApHaaoBbiM coo6mecxBOM. CBa3aHo 3xo c xcm, mxo MBnaxH 
(J)opMHpyioxca hb yqacxxax, rae cxoa CHcra npoHcxoAHx Owcxpee, necMoxpa hb oxhoch- 
xejibHo paBHyK) MoiUHOcxb CHcra b 3hmhhh nepHOA na yqacxxax c HBHaxaMH h aphbahh- 
KBMH. KpOMC xoro, HBMH oxMCHeHo BKXHBHoe paccCACHHe MOJiOAMx ocoOcH HonyjiauHH 
Salix glauca no GyropKOBOH ApnaAOBOH xyHApe, npHMCM xbkhc cAyqaH Bcxpenaioxca He 
xoAbKO Ha yqacxKax c uenbHonoxpoBHbiMH ApHBAHHKaMH ioxchoh h loro-aanaAHOH 
3Kcno3HUHH, MXO B ucAOM xBpaKxepHo AJia ocxpOBB, HO H HB yHBcxKBx 3anaAHOH H Aaxcc 
ceaepHOH 3Kcno3HUHH. Taxaa aKxwBHOCxb hbm onpeAejiaexca coBpcMeHHoH xchachuhch 
CHHX ccHHa HOpMbi CHcroHaKonACHHa, X. e. ycjiOBHaMH, npH Koxopbix yxce He Moryx 
^JOpMHpoBBXbca ueAbHonoKpoBHbie ApHaaoBbie xyHApbi, a hx ynacxKH 3aHHMaex hbb 
5. glauca, 

OnHpaacb hb HSAOXcennue Bbiiue cooGpaxeHHa, mm noJiaraeM, qxo cospeMennaa 
cxpyKxypa (J)HxoueHOXHHecKHx paAOB aanaexca peaynbxaxoM 3HaHHxeAbHoro pacujHpeHHa 
nnomaACH cooGinecxB h paapexceHHbix rpynnHpoBOK MHKpo- h Me3oxHOHHbix SHxonfieB, 
npoH3oiiieAuiHM B nocneAHHe 50—60 nex. TeM cbmmm moxho roBopHXb, hxo yinoBbie 
cooGinecxBB B coBpcMeHHyK) 3noxy xepaiox cboh no3HUHH (x. e. coKpainaioxca hx 
nAOinaAH). YaxHe npHCKJiOHOBbie hoaocm, nernyOoKHe AcnpeccHH hb aKxyMyAaxHBHbix 
CKAOHax — 3X0 xe MecxonojioxeHHa, Koxopbie na o-Be Bpanrena aaHHMaiox b Hacxoamee 
BpeMa 3XH cooGmecxBa. RpoxaxeHHOcxb xbkhx yqacxKOB no nancHHio ckaohob hc 
npeBbiuiaex 15—20 m npH oGmeii npoxaxceHHOcxH (|)HxoueHoxHHecKHX paAOB ao 300 m. 

Oahbko HecMoxpa na coBpeMenHbie xeHAenuHH b (J)HXoueHoxHqecKHX paAax, mm 
npHAaeM peuiaioiitee anaMeHHe b ())opMHpoBaHHH ueHOXHHecKOH cxpyKxypbi paaa npoxH- 
BonoAoxcHOH xeHACHnHH — ycHJiCHHio no3HUHH cooGinecxB, npnypoqeHHMX k MaxpoxH- 
OHHMM 3HxonHaM, B nepByK) oHepeAb yanoBbix. 3xa xcHACHUHa HaGnioAaexca He b 3noxH 
noHHXceHHa, a b snoxH nosMUJCHHa oGmefi aacnexceHHocxH xeppHxopHH. HMenno b shoxh 
noBMUieHHa HopMbi cHeroHBKonAeHHa oxACAbHbie ueHoaneMeHXM yanoBoro cooGmecxBa 
«BMXOAaX» H3 30HM BJlHaHHa 3AH(J)HKaXOpHblX CHHy3HH H CBMOCXOaxejlbHO OCBBHBaiOX Bce 
xo npOCXpBHCXBO, KOXOpOe MM paCCMBXpHBaeM xax (J)HXOueHOXHHeCKHH paA. 

Mbaoxchb oGmHe hoaxoam k nocxpoennio h aHannay (J)HxoneHoxHHecKHx paAOB, 
paccMOxpHM KOHKpexHbiii paA h npoaHaAH3HpyeM bobmoxchmh xoa xeppHxopHaribHOH 
nepecxpoHKH pacxHxenbHoro noxposa b neM npn noBbiuieHHH HOpMbi CHeroHaKonnenHa. 

OHTOueHOTHHecKHH pHA I: y3AOBoe cooGmecxBo Salix reptans - S. polaris - Tomen- 
typnum nitens + Hylocomium splendens var. obtusifolium. 3xox paA onHcaH na ceaepHOH 

^ ycTHoe coo6weHHe coTpyaHHKOB rocyAapcTBCHHoro BanoBeauHKa «OcTpoB BpaHreJia». 
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npHMOpcKOH paBHHHc (TyHflpa AKajxcMHH) H pacTSHyr na 250—300 m npH nepenajie 
BbicoT B 8—10 M. Ha njiocKOH HJiH cjienca noKaioH BepiuHne Boaopasaejia (j)OpMHpyeTC}r 
paapexcHHaa rpynnHpoBKa pasHOTpaBba c npeoOjiaaaHHCM Artemisia tilesii, A. arctica 
subsp. ehrendorferi, Deschampsia borealis c oOu^km noKpwTHeM okojio 45 % (cm. 
TaOjiHuy, A). PHcyHOK pacxHxejibHoro noKpOBa 3flecb hochx HeacHO-cexqaxbiH xapaKxep. 
Eojibuiaa nacxb bh;iob uBexsosbix pacxcHHH npHyponcHa k jioxOnHKaM rjiyOHHOH 8— 
10 CM, oxrpaHHHHBaioinHM flpyr ox apyra cyrjiHHHCxwe OyropKH 30—35 cm b anaM. Hacxb 
BHAOB «nbixaexca» bbihxh 3a npe^ejibi jioxOhhox h ocBOHXb noKaxbie cxaxbi OyropKOB. B 
HaHOojibiueH cxencHH 3xo yaaexca nojibiHH Artemisia tilesii, Koxopaa HHoraa oGpasyex 
naxHa 10—12 cm b ;iuaM. Ha noaepxHocxb OyropKOB HHoma Bbixoaax pbixjibie mnajiepbi 
Minuartia macrocarpa, a noBcpxnocxb paspyuicHUbix OyropKOB h «6oKOBHHbi» OoJibuiHX 
6yropKOB aoBOJibHO axxHBHo ocBaHBaioxca BiiaaMH Artemisia arctica subsp. ehrendorferi, 
Deschampsia borealis, Luzula confusa. IloBepXHOCXb OyropKOB pa36Hxa xpemunaMH ua 
oxflcjibHOcxH 2-ro nopa^ixa, HMCioiuHe b nonepcHHHxe 12—15 cm. TpeinHHbi HOcaxaBHbie 
cjie;ibi npouecca jiexHcro ycbixauHa. Mxh npeflcxaBJicHW BHjiaMH Polytrichastrum alpi- 
num, Tortula mucronifolia. Ditrichum flexicaule, Koxopwe na noBcpxHocxH rpyuxa 
oOpasyiox pbixjioBaxyK) ;iepHOBHHKy xojiiuhhoh hc 6oJiee 1 cm. B HCKoxopbix cjiynaax b 
cocxase noKposa jiox6hhok Bcxpenaioxca bhaw Me30())HJibHoro pa3HOxpaBba — Saxifraga 
caespitosa, S. nivalis, Valeriana capitata, a b pa^^e cjiynaeB — hbu Salix polaris h 
S. reptans. 3xa rpynnHpOBKa, (^opMHpyioi^aaca na caMbix BbinyKJibix ynacxxax BOflopaa- 
flCJioB, 3aHHMaex HanGonee MajiocnexHbie h flpeHHpyeMwe auxonuH b npeaenax xeppHxo- 
pHH, 3aHHMaeMOH 4>HXOUeHOXHMeCKHM paAOM. 

Hhxc no CKJiony noxpbixne yBCjiHMHBaexca flo 50—55 %, cxanoBHxca oObimhoh 
5. polaris, noKpbixne Koxopon KOjieOjiexca b ^Hanaaone 4—12 %. KpoMe xoro, oOwHHbi 
BHflbb Me3o4}HJibHbix H rHrpoMe3o4)HJibHbix xpaB — Alopecurus alpinus subsp. borealis. 
Polygonum bistorta subsp. ellipticum, Saxifraga nelsoniana, S. foliolosa, S. hieracifolia, 
Juncus biglumis. IloKpbixHe mxob yBCJiHHHBaexca flo 20 % (cm. xaOjinuy, B), h xonmnna 
oxflCJibHbix ;iepHOBHHOK B OCHOBHOM c yMBCXHCM Tomentypnum nitens flocxnraex 2—3 cm. 
OxHexJiHBo BbipaxeHHbie OyropKH sflecb nponajiaiox n hx mccxo aanHMaiox neacHue 
nojinroHbi, nepexpbixbie (^parMCHxaMH aepHHHbi. KaKHc-jinOo oxhcxjihbo BbipaxeHHbie 
cxpyKxypHbie noJiHTOHajibHbie oxaenbHocxH oxcyxcxByiox. 

B cpeflHCH 4acxH nojiororo cKJiOHa o6mee npoexxHBHoe noicpbixHe yBejiHMHBaexca flo 
60 %, noKpbixne Salix polaris Boapacxaex ao 15—18 % (cm. xa6jiHuy, B) h ocxaexca b 
3XOH MacxH paaa oxHOCHxejibHO nocxoaHHbiM. rioGera 3 Xoh hbm npoHH3biBaiOx aepHOBHH- 
KH Polytrichum hyperboreum hjih BbixoAax na He sajxepHOBaHHbie MxaMH ynacxKH rpynxa. 
IlojiHroHajibHbie i^opMU rpynxa oohxh nojiHocxbio nponaaaiox, pHcynoK pacxHxejibHoro 
noKpoBa npeacxaBJiaex co6oh HeperyjwpHbie nojiocbi h naxna. IloaBJiaioxca 6ojiee 
KpynHbie, neM b npeflbwymeM 3BeHe, MOxoBwe aepHOBHHKH (Distichium capillaceum. 
Polytrichum hyperboreum, Pohlia Cruda, P. drummondii) He 6ojiee 12—15 cm b anaM., 
Koxopbie HHorfla Haxojuaxca nofl npHKpbixHCM njioxHO npujieraioinHx k hhm Bexaeii 
npocxpaxHoro KycxapHHxa Salix reptans. 

B HHXHeH HacxH cKJiOHa oOinee noKpbixne yeejiHMHBaexca flo 70 %, b cocxaae 
UBexKOBbix npeoGjiajxaiox Salix reptans h S. polaris, mccxbmh noabJiaexca S. pulchra, b 
cocxase MoxoBoro noKpOBa HanuHaiox rocnoflcxBoeaxb npeacxaBHxejiH CHHysHH pbixjio- 
KOBpOBbix MXOB — Tomentypnum nitens, Aulacomnium turgidum — h noaBJiaexca Hylo- 
comium splendens var. obtusifolium (cm. xaOjinuy, F). TojiiUHHa moxoboh AepnoBHHbi 
3flecb cocxaBJiaex 5—6 cm. Kaic npasHjio, b 3Xom seene bcxbh Salix reptans h S. pulchra 
Haneraiox Ha kobphkh mxob. 

noacGnaa xonorpa^HHecKaa nocJiefloeaxenbHOCxb oObimho npepbieaexca b hhxhch 
nacxH pHfla, r^e AocxaxoHHo pe3Ko ebipaxena rpannua BOflOpasAena c o3epHO-6oAoxHOH 
KOXAOBHHOH. 3xa ipaHHua oaHanaex pe3K;HH nepenaA b 3HaHeHHH yBJiaxHCHHOcxH rpynxa 
H B pacxHxejibHOM noKpoBe (JiHKCHpyexca xaxxe aobojibho pe3K:HM nepexoAOM k ynacxxaM 
c XHipoiJiHXHO-xpaBHHOH pacxHxcjibHOCxbK) (Dupontia fisheri, Eriophorum polystachion, 
Pleuropogon sabinii) c oxhcxjihbo BbipaxeuHbiM apycoM rnnHOBbix mxob (Sarmentypnum 
sarmentosum, Drepanocladus revolvens, Cinclidium arcticum). Hacxo noAoOnbie paAW 
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BHAOBOii COCTaB BBCHbCB ^JHHOUeTHHeCKOrO pHJia I (nOKpbITHe, %) 


Biifl 

SBCHbii piiAa 

□ 

□ 

□ 

n 

KyCTapHHKM 





Salix pulchra 




3 

S. reptans 

+ 

3 

5 

10 

KycTapHHMKM 





Salix polaris 

1 

5 

15 

10 

3.iaKH 





Alopecurus alpinus subsp. borealis 

1 

4 

1 

4 

Calamagrostis holmii 

+ 




Deschampsia borealis 

3 

3 

1 

3 

Festuca brachyphylla 

2 


1 

I 

Poa arctica 

1 

5 

6 

4 

OcOKOBHOHbie 





Juncus biglumis 


2 



Luzula confuse 

4 

2 

1 

1 

L. nivalis 

+ . 

1 

1 

1 

PaaHOTpaBbc 





Androsace chamaejasme subsp. 

+ 




arctisibirica 





Artemisia arctica subsp. ehrendorferi 

6 

+ 

1 

1 

A. tilesii 

8 

+ 

+ 


Cardamine bellidifolia 

+ 




Cerastium beeringianum subsp. 

+ 

+ 

+ 

+ 

bialynickii 





C. regelii 

+ 




Chrysosplenium wrightii 

+ 


+ 


Draba arctica 

+ 




D. pseudopilosa 

+ 




Lagotis minor 



1 

1 

Lloydia serotina 

1 


1 


Minuartia macrocarpa 

2 

1 

+ 

+ 

Nardosmia frigida 




+ 

Oxyria digyna 

3 

2 

3 

1 

Pedicularis sudetica subsp. 

+ 

+ 



novaiae-zemliae 





Polemonium boreale 

+ 




Polygonum bistorta subsp. ellipticum 


4 



P. viviparum 



2 


Potentilla hyparctica 

2 


1 


Rhodiola rosea 

2 

1 



Saxifrage caespitosa 

1 




S. cemua 

+ 



+ 

S. foliolosa 


+ 

+ 

+ 

S.firma 

2 



+ 

S. hieracifolia 

+ 

+ 



S. nelsoniana 


2 


6 

S. nivalis 

+ 



+ 

S. serpyllifolia 

+ 



+ 

Stellaria ciliatosepala 

+ 

+ 

+ 

+ 

Valeriana capitate 

2 



+ 


Baa 


JlHCTOCTe6e;ibHbie mxh 

Aulacomnium turgidum 
Bartramia ithyphylla 
Brachythecium coruscum 

B. sp. 

Bryoerythrophyllum recurvirostrum 
Bryum sp. 

Campylium stellatum 

C. sp. 

Cirriphyllum cirrhosum 
Dicranella sp. 

DisUchium capillaceum 

Ditrichum flexicaule 

Eurhynchium pulchellum 

Hylocomium splendens var. obtusifolium 

Mnium thomsonii 

Myurella Julacea 

Orthothecium chryseon 

Plagiomnium ellipticum 

Pohlia cruda 

P. drummondii 

P. nutans 

Polytrichastrum alpinum 
Polytrichum hyperboreum 
Racomitrium lanuginosum 
Saelania glaucescens 
Sanionia uncinata 
Tomentypnum nitens 
Tortula mucronifolia 

nCHeHOHHWe MXH 
Blepharostoma trichophyllum 
JlHlUaftHHKH 
Baeomyces sp. 

Cladonia coccifera 
C. pyxidata 
Dactylina arctica 
Flavocetraria cucullata 
Lepraria neglecta 
Lobaria Unite 
Nephroma expallidum 
Ochrolechia androgyne 

O. frigida 

Pannaria pezizoides 
Peltigera rufescens 

P. sp. 

Psoroma hypnorum 
Sticta arctica 
Thamnolia vermicularis 


SaeKbii paaa 


D 

ID 

B 

r 




5 

+ 

+ 

1 

I 

1 

1 



1 

1 


+ 

+ 




+ 




: 1 

1 

3 

5 

1 

1 



1 


+ 

+ 

2 

+ 

1 

1 




3 


+ 

2 

3 

1 

+ 

1 



2 

5 

7 

5 




2 

+ 

i 

3 

+ 

5 


2 


20 

1 

I 




+ 




+ 




+ 

+ 



+ 




+ 


I + 




; + 

1 

+ 

4 




1 



+ 




+ 


+ 




+ 

2 

I 




52 







o6pa3yK)T Ha mccthocth KOHueHxpHHecKHe cTpyKTypw, b ueHipe KOTopwx pacnojiaraiOTca 
paapexceHHbie rpynnHpoBKH c Artemisia tilesii (sbcho A). 

Sbcho r, pacnojiaraioineeca b rancoMeTpHnecKH HaHSojiee hhskoh nacTH pa^a, 4)op- 
MHpyerca b ycHOBHax HaH6ojibuieH b npeaenax Bcero pajia mohihocth CHeacHoro noKposa 
(70—80 cm) h xapaKTcpHiyexca HaHOojibuiHM oOluhm npoexxHBHbiM noKpbixHCM (70— 
80 %), HaHOojlblUHM npOCKXHBHblM HOKpblXHeM MXOB (40 %), HOaBJICHHCM CHHySHH 
pbIXHOKOBpOBbIX MXOB C XOJIIHHHOH JlCpHOBHHbl flO 6 CM, HaJlHHHCM 2 OCHOBHbIX apyCOB 
(1-H apyc — xpaBaHOH, 2-h apyc —/iHiuaflHHKOBO-MoxoBbiH) h flonojiHHxejibHoro nojj-b- 
apyca (npocxpaxHbie hbw), coAOMHHHpoBaHHeM necKOHbKHX bhaob hb h mxob b cooxbcx- 
cxByiomHX apycax. B cooOmecxBC aocxaxoHHO oxhcxjihbo BbipaaceHO hcckojibko cHHysHfi: 
Hylocomium splendens var. obtusifolium + Toraentypnum nitens (c saMCXHbiM ynacxHCM 
Aulacomnium turgidum), Distichium capillaceum + Ditrichum flexicaule — b HHuiaiiHH- 
kobo-moxobom apyce, Salix reptans + S. pulchra,. Salix polaris — b flonoHHHxenbHOM 
noflT>apyce. Hbb S. polaris c OojibmHM hjih MCHbiuuM noKpbixHCM (ox 3 flo 20 %) 
Bcxpenaexca Ha paBHHHax Tynapbi AKaacMHH hohxh Bceraa bmccxc co MxaMH Hylocomium 
splendens var. obtusifolium, Aulacomnium turgidum, BXO.aa xcm caMbiM b cocxaB Konrpe- 
rauHH CHHysHH Salix polaris - Tomentypnum nitens + Hylocomium splendens var. obtu¬ 
sifolium. 

Hcxofla H3 BbiuieH3Jio)KeHHoro, mw paccMaxpHBaeM 3BeH0 f ^JHXOuenoxHHecKoro pa^a 
Kax ysnoBoe cooOtuecxBO. B ocxaribHbix SBeHbax pa^a (A—B) npocjieacHsaexca CHHy3Ha 
Salix polaris, noKpwxHe xoxopoH yMeubUJaexca no Mepe yjtajieHHa ox ysJiOBoro cooOmec- 
XBa (15 % — B 3BeHe B, 5 — b SBene B, 1 % — b 3BeHe A). 3xy cHHy3HK) mh h 
paccMaxpHBaeM xax «ckbo3hoh» ueHoajieMeux, oO'benuHaiomHH 4)HxoueHoxHHecKHH paa 
B e;tHHoe uejioe. TaxHM ace CKB03HbiM ueHoajieMenxoM asjiaexca bha Salix reptans — 
3JieM»Hx CHHy3HH Salix reptans + S. pulchra. OoKpbixHe hbw S. reptans (yace b oxcyxcxBHH 
Bxoporo aneMeHxa CHHyaHH — S. pulchra) xaxace nporpeccHBHO yMCHbmaexca no Mepe 
yaancHHa ox y3noBoro cooOmecxBa (5 % — b 3BeHe B, 3 — b ssene B, «+» hjih Menee 
\ % — B 3BeHe A). CHHy3Ha pwxjiOKOBpoBWX MXOB Hylocomium splendens var. obtusi¬ 
folium + Tomentypnum nitens Bwnaaaex h 3 noKposa paHbtue, new oHa «flocxHraex» 
3BeHa A; xpoMe xoro, OHa oxcyxcxByex h b BBene B. JtaHHwe HaOjiiOAeHHa no3BOjiaiox 
roBopHXb o pacnafleHHH xoHrperauHH cnnysHH Salix polaris - Tomentypnum nitens + 
Hylocomium splendens var. obtusifolium na cocxaBJiaioiuHe ee CHHy3HH, a cHHy3HH Salix 
reptans + S. pulchra — na ee ajieMenxw. Bee axH CHHy3HH h 3JieMeHXbi CHuysHH 3aHHMaiox 
coOcxBeHHyio npocxpaHcxaenuyio no3HUHio BHe ysjioBoro cooOtuecxBa h aBJiaroxca 3Jie- 
MeHXOM ropH30HxajibHOH cxpyKxypbi (JiHxoueHOXHHecKoro paaa. 

yBejiHHeHHe HopMW cHeroHaKonjieHHa BbnwBaex nepepacnpeflcjieHHe njiomajten, 3a- 
HHMaeMwx xeM hjih khwm 3BeHOM (JiHxoueHOXHHecKoro pajia: b nepayio onepenb, xax 
oxMeneHO Bwine, yBejiHMHBaexca njiomaflb, BaKHMaewaa ysjiOBWM cooOmecxBOM. Taxoe 
npeflnojioxeHHe mw MoxeM caejiaxb, onnpaacb na aanHwe no xHOHO-3KOJiorH4ecKHM 
apeajiaM (AHana30HaM moluhocxh cHexHoro noKpoBa) pajja cxojjhwx cooOmecxB oexpoBa, 
BwaBJieHHwe humh panee (XoJiOfl, 1993a). CymecxBeHHofi ocoSeHHOcxbio xaxHx apeanoB 
aBJiaexca xo, hxo apean cooOutecxB, (JiopMHpyiomHxcfl na Maxpo- h MeraxHOHHwx 
3HxonHflx, 3HaHHxejibHo mnpe, mcm apean cooOmecxB, (JiopMHpyiomHXCfl na MHxpo- h 
M e30XHOHHbix SHXonHHx. Tax, apean cooOmecxBa Salix polaris + Oxyria digyna + Arte¬ 
misia arctica cocxaBJiaex 30 cm (Momnoexb cnexHoro noxpOBa xojieOjiexca b jjnanaBOHe 
ox 80 flo 110 cm), a apean pa3pexeHHOH rpynnnpoBXH Carex rupestris + Minuartia 
macrocarpa + Luzula confusa cocxasjiaex Bcero 2 cm (AHana30H MomnoexH cnexHoro 
njiacxa — ox 10 no 12 cm) (Xojioa, 1993a). Mexoaa h 3 sxoro mw nojiaraeM, hxo 
noBWuieHHe exeronHOH HopMw CHeronaxonneHna xoxa 6w na 15—20 cm BW3WBaex 
BbinaACHHe h 3 pacxHxejibHoro noxpoBa Bcex paspexeHHWx rpynnHpoBox c xhoho-skojio- 
XHHCCXHM apeanoM Menee 20 cm (a 3xo — OojibmHHCXBO xpaBaHHCxwx rpynnnpoBox 
oexpoBa c npeoOjiaaaHHeM b hx cocxaae xaxHX bhjiob, xax Luzula confusa, Minuartia 
macrocarpa, Festuca brachyphylla, Artemisia tilesii, Polemonium boreale h pajjaflpyxHx). 
B xo xe BpeMa y3JioBoe cooOmecxBO na cbocm SHXonHH He 3aMemaexca xaxHM-JinOo 
np)n’HM, nocxojibxy noBwmeHHC HopMW CHeronaxonjieHHa Ha 15—20 cm «yxjianbiBaexca» 
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a 



(I>MTOueHOTM4ecKHi{ paa Ha BOnopasAeae npUMopcKOH paBHHHu. 

A—r — 3BCH!.K-pa3H0CTH pacTHTcnbHoro HOKpoBa (coo6wecTBa H paapexcHHue rpynnHpOBKH); A — Artemisia tilesii + 
A. arctica subsp. chrendorferi + Deschampsia borealis, B — Salix polaris - Alopecurus alpinus subsp. borealis - Polygonum 
bistorta subsp. ellipticum, B — Salix polaris - Polytrichum hyperboreum + Distichium capillaceum, P — Salix reptans + 
S. polaris - Tomentypnum nitens + Aulacomnium turgidum. CipyKTypa paaa b paauue loiuMaTHMecKHe anoxu; a — cospeMCHHaa 
anoxa, 6 — anoxa noBuiueHHa HopMu CHeroHaKonneuHa. 


B ero xnoHO-3Ko;iorH4ecKHH apean; 6ojiee topo, yajioBoe coo6mecTBO hjih ero KOHPpera- 
UHH HaHHHaioT «3axoAHTb» HB coccflHHe 3HTonHH, PAc XHOHO-3KOJiorH4ecKHH apcaji 
CTaHOBHTca AocTaxoMHBiM AJiH y3AOBOPO cooSmccTBa. ripoHCxoAHT cflBHP Bcex coo6mecTB 
no 3JieMeHTaM pejibe(J)a na OAHy cxyneHb BBcpx. 

npHBOAMMasi cxcMa (cm. pncynoK) Aaex npeACxaBACHHe o xom, kbk b onHcannoM hbmh 
(|)H xoueHOXHHecKOM pflAy npoHcxoABT ropH30HxanbHbie nepeMemenna coo6mecxB h 
pa3pexceHHbix rpynnnpoBOK. y3AaBoe coo6mecxBo (F), «pacxeKaHCb», 3aHHMaex no3HUHH 
3BeHa B, 3X0 nocACAHce nepcMemaexca na no3HUHH 3BeHa B, bbcho xe B «BbixoAHx» na 
BepLUHHy BOAopasAena h BbixecHaex h 3 pacxnxeAbHOPO noxpoBa sbcho A. 3xh npoueccbi 
nepcMeincHHa cooGmecxB h paapexcHHbix ppynnnpoBOK nponcxoAflT no xnny Bbimeonn- 
cannoH arpeccHH — bwxoab cnnyaHH h KonrperauHH CHnysnii H3-noA BAHAHHa sah^h- 
KaxopnoH cHHysHH B HCXOAHOM coo6mecxBe. 

BoAee noApo6HO nponecc arpeccHH h conpoBosKAaromne ero HaMeneHna b cxpyxxj^e 
4)HxoueH0XHHecKHX paAOB 6yAyx paccMOxpenbi b xpexben, aaxAiOHHxeAbHOH, cxaxbe 
UHKJia. Bo BxopoM cxaxbe noApoGno paccMoxpHM cxpyxxypy eiiie AByx (|)HxoneHoxHMecKHX 
paAOB. 

Asxop Bbipaxaex rAy6oKyK) 6AaroAapHocxb B. B. HexpoBCKOMy, npocMoxpeBuiCMy 
c6opbi cocyAHcxbix paoxennii, O. M. A^johhhoh, onpeACjriHBmeH oSpaaubi mxob, h 

M. n. .^yp6eHKo, onpeAeAHBiueMy o6pa3Ubi jiHuiaHHHKOB. 

Pa6oxa noAAepxana Pocchhckhm 4)ohaom 4)yHAaMeHxanbHbix HCCACAOBannH (npoexx 
N$ 96-04-50780). 
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CaHKT-neTep6ypr 


SUMMARY 

The phytocoenotic series are the topographical sequences of communities and open communities 
which have one common coenotic element. This element is a synusium or a combination of synusia. 
A source of these synusia is a principal community which is characterized by the highest coenotic 
complication within a specific phytocoenotic series. During the changes of climate when snow 
accumulation increases, the principal communities occupy the greatest portion of phytocoenotic 
series. On the base of one series, the probable process of changing its structure during increasing 
snow accumulation is described. 
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yjIbTPACTPyKXyPA chlamydomonas pseudopertusa 

(CHLAMYDOMONADACEAE, CHLOROPHYTA) 

O.N. BOLDINA. THE ULTRASTRUCTURE OF CHLAMYDOMONAS PSEUDOPERTUSA 
{.CHLAMYDOMONADACEAE, CHLOROPHYTA) 


Bnepsbie npHsencHa yjibTpacTpyKTypaas xapaKTepacTHKa Chlamydomonas pseudopertusa, npoanajiHaapo- 
Banu oco6eHHOCTH CTpoeHHfl laieroK npa KyabTHBHpoBaHHH aa pa3Hbix MHHepanbHux cpeiiax. 

KmoHCBbie cjioBa: Chlamydomonas, yjibTpacrpyKTypa, o6ojiosKa, aapo, xjioponaacr, napenoHii. 

Chlamydomonas pseudopertusa Ettl othochtcr k rpy'an& Amphichloris (EttI, 1983) — 
oflHoii H 3 9 rpynn, na KOTopwe b HacToamee BpeMa noflpaBflejiaeTca poa Chlamydomonas. 
H 3 6 ojiee 500 bh^ob poaa okojio 20 BiuiioHeHbi b 3 Ty rpynny. Ee cneiiH(J)HKa coctoht b 
xapaKTepHoii (J)opMe xjioponjiacTa (TpyOKOBHUHoii hjih HaiueBMaHofi) c nepeMbiHKaMH, b 
KOTopbix pacnojioxccHbi apyr non flpyroM nMpeHOHAbi. XjioponjiacT TaKoro THna 6 biJi 
oOosHaHCH A. A. KopiiiHKOBbiM (KopuiiKOB, 1938 : 17) kbk 3 Hfloue.iibHbiH, t. e. nepH(J)e- 
pHMCCKHH, 3 aKpbITbIH CnCpeflH H CSaflH H oObIHHO C flByMS (nepe^KHM H SajlHHM) 
nHpeHOHflaMH h a^ipoM Moiyiy hhmh. <l)opMa xjioponjiacTa h pacnojioxccHHe nHpeiioHjiOB 
OTHOcsTca K HHCjiy ocHOBHbix npHSHaKOB pofla. BoflopocjiH c SHfloyejibHbiM x.nopon.riac- 
TOM nepBOHanajibHO Ghjih Bbi;iejieHbi b OTjiejibHbiH noapoR Amphichloris (Pascher, 1927), 
a BHOcjieflCTBHH npHo 6 pejiH cTaTyc rpynnbi (Ettl, 1976, 1983). 

K HacToamewy BpeMeHH yjibTpacTpyKTypno HccjicaoBaH tojibko oahh bhji rpynnw 
Amphichloris — C. desmidii Kugrens et Delivopoulos h aana ero uHTOJiorHHecKaa 
xapaKTepHCTHKa (Kugrens, Delivopoulos, 1986): yKaawBaeTca Ha HeoObiHHyio rauTejie- 
BHflHyK) (J)opMy KJieTKH, HanoMHHaiouxyK) TaxoByio y HCKOTopbix bh;iob Desmidiales', Ha 
npHcyrcTBHe MHoronHCJieHHbix coKpaTHTenbHwx BaxyojieH soKpyr aapa, b paAone Kjie- 
TOHHOH nepeTaxKH; aTaxace na ocoOchhocth cTpoeHHa CTHrMw, nupenoHaa, acryrHKOBoro 
annapaTa h t. n. 

Uejib flaHHOH paOoTbi cocToana b BbiacneHHH uHTOJiorHHCCKHX ocoOchhoctch Chla¬ 
mydomonas pseudopertusa. 


MarepHaji h MeroAHKa 

06T>eKTOM H3yHeHHa 6bui Bbi6paH BbiAeneHHbiH H, Ettl tUTaMM 42.72 Chlamydomonas 
pseudopertusa Ettl h 3 KOJUiexitHH reTTHHreHCKoro yHHBepcHTCTa (Schlbsser, 1982), 
jiK)6e3HO npeAOCTaBJieHHbiH A-poM U. G. Schlosser. 

B OTAHMHe OT ApyFHX BOAOpOCACH, nOAyMCHHblX HAMH H3 3TOH KOAAeKUHH, AaHHblH 
UJTaMM OTAHHaACa KpaHHC MCAAeHHblM pOCTOM Ha peKOMeHAOBaHHOH AAR Hero CpeAC 
No lb, MTo npenaTCTBOBaAO noAyMenHK) hcoGxoahmoh KAeTOMHoii Maccbi aar HccACAOsa- 
HHa B SACKTpOHHOM MHKpOCKOne. floSTOMy 6bIAH HpeAnpHHaTbl nOHCKH OoAee 3Cj)(})eK- 
THBHbix HHTaTeAbHbix cpeA. Mmh oxaaaAHCb cpCAa N® 1 h N® 12 (Schlosser, 1982). 

MaTepHaA BbipauiHBaAH na arapHSOBaHHbix HHTaTeAbHbix cpeAax h ^JHKCHpOBaAH no 
CTaHAapTHOH MCTOAHKe (KOHCTaHTHHOBa, 1986). J3aR (})HKCaUHH HCn0Ab30BaAHCb 5—7- 
cyroAHbie xyAbTypbi BOAOpocAH, 
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PeayjibTaTbi h oScyxcAeune 


Ceemoeoji MUKpocKonuA. BerexaxHBHbie joicxkh ajuiHncoHflHO-UHJiHHflpHHecKHe, uh- 
jiHHflpHMecKHe, pexe uiHpoKoajuiHncoHflHwe. Ha cpeae Ng 12 npeo6jiaflaiox uhjihha- 
pHHecKHe KjiexKH 12.5—21.0 mkm an., 7.0 —10.5 mkm uinp. MaxepnHCKHc miexKH c 
3oocnopaMH HeMHoroHHcncHHM. rtpH BbipamHBaHHH Ha cpeae Ns 1 kjicxkh aocxHraiox 
pasMepOB 9—13x6—8 mkm. Bhobb oOpasyiomHeca kjicxkh npoaoji*HxenbHoe BpcMa 
HC noKHflaiox npenenoB MaxepHHCKKX kjicxok h ocxaioxca HenoasHJKHbi. flocjie ao- 
GaBncHHH BOflbi Hacxb icnexoK, npcHMyiuecxBCHHO anjiHncoHflHo-uHJiHHapHnecKHx, cxa- 
HOBflXCa noaBHJKHbIMH H BbIXOaHX 33 npcaCJlbl MaXCpHHCKMX oOoJlOHCK. KilCXOMHOC 

flcncHHC 3 aKaH 4 HBaexcH oOpasoBaHHCM 4, pexce 8 soocnop. OOojiOHKa oxHocHxcjibHO 
TOHKaa, HCXKO pa3JiHHHMaa b cbcxobom MHKpocKone. IlanHnjia KHncBnaHaa. Xnopo- 
nnacx hmccx cxpocHHc, xHnHHHoe ajia rpynnbi Amphichloris. Oh coaepjKHX cxHXMy h 
2 nHpcHOHna. CxHXMa HcCojibuiaa,! HcnpaBHJibHO OKpyrjiaa, pacnojiaraexcn b ucHxpajib- 
HOH nacxH KJICXKH, Ha nepH(|>epHH xnoponjiacxa. IlHpcHOHabi KpynHbic, 6 ojice hjih 
MCHCC ccpcpHHCCKHC. Ha cpcflc Ns 1 B xnopOHnacxax BcrexaxHBHWX kjicxok oxHCxnHBo 
saMcxHa scpHHCXocxb, pcflKO BbiBBJiacMaH B nonynauHH kjicxok, BbipamcHHbix Ha cpeac 
Ns 12. 51flpo jiOKanH3yexcfl b ucHxpc kjicxkh, CBo 6 oaHOH ox xnoponnacxa. iljiHHa 
060 HX xryxHKOB cooxBcxcxByex juihhc kjicxkh. B ocHOBaHHH xcryxHKOBoro annapaxa 
HaxoAHXca 2 coxpaxHxcjibHbix BaxyonH. 

3jieKmpoHHaji MUKpocKonim. KjicxoMHaa o6ojiOHKa BcrexaxHBHbix kjicxok oGwmho 
HMCCX xoniuHHy 0.2 — 0.6 mkm, peace mojkcx noxoflHXb ao 0.8 mkm He3aBHCHMO ox coexaBa 
epeabi, Ha Koxopoii BbipauiHBajiH BoaopocjiH. B hch pa3JiKMaioxca 2 ochobhwx cjioh (cm. 
xaOjiHuy-BKJiCHKy, 1 — 3). CHapyacH pacnonaraexca cjioh, cocxoamnii H3 xpex noacjiocB b 
BH ae jiaMCJui: 2 xcMHbix h pacnonoaccHHOH Mcacay hhmh cbcxjioh (cm. xaOnHuy-BKjicHKy, 
2). ET 3XOM cjioe HcpeaKO oSnapyacHBaioxca nepHoaHMccKH noBxoparomHcca cyObcannHUbi 
HHH cooxBcxcxByiomaa hm napajuicjibnaa HCHcpHCHHOCXb (cm. xaOjiHuy-BKJicHKy, 3). Ero 
xojimHHa coexaBnaex nyxb 6ojiee 0.03 mkm. BnyxpcHHHH cnoii xaxace aH4)45epeHUHpoBaH. 
BneuiHaa ero nacxb (o6biHHO xojhhhhoh okojio 0.2 — 0.6 mkm) o6pa30BaHa nnoxHO 
ynaKOBaHHbiMH cpHOpHJUiaMH, b oOnacxH nannjinbi ona yxojimaexca ao 0.8 — 1.0 mkm h 
o6onoMKa npH axoM CBoeo6pa3HO H3rH6aexca (cm. xa6nHuy-BKJieHKy, 2, 4). Hacxb 
BHyxpcHMcro cnoa, npHJieraiomaa k njia3MajieMMe, oObimho cpaBHHxenbHo xohkbh (ao 
0.1 mkm), H3peaKa aocxHraex xonmHHW 0.3 — 0.4 mkm h xoma coaepacHX orpaHHHCHHbie 
MCMOpaHOH ny3bipbKH H hcGojibluhc ocMHOipHJibHbie BKJHOHCHHa (cm. xa6nHuy-BKneHKy, 
7, 2). C B03pacxoM oOojionxa yxoJimaexca He3HaHHxejibHO, npcHMymecxBCHHO 3a cmcx 
yBCJiHMCHHa BHciuHCH HBCXH BHyxpCHHcro cnoa. njia3ManeMMa xapaKxepH3yexca BonHHC- 
xbiMH OHcpxaHHaMH (cM. xaOnHuy-BKJicHKy, /). Ha anHKanbHOM kohuc kjicxkh ona bmccxc 
c uHXonnasMOH h OasajibUbiMH xenaMH pe3KO Bbicxynaex Bnepea h ynacxByex b oOpasoBa- 
HHH OHCHb xapaKxepHOH no (popMC nanHjiJibi (cm. xa6nHuy-BKJieHKy, 2,4). Ha npoaojibHbix 
cpeaax kjicxok BwaBJiaioxca 6a3ajibHbie xena, opHCHXHpoBaHHbie noa xynwM yrnoM apyr 
K apyry; coeaHHaiomaa hx nonepcHHOHCHepncHHaa aHcxajiBHaa CBaaxa, pacnonoaccHHbiH 
npOKCHManbHo sjicKxpoHHO-njioxHbiH Maxepnan h MHKpoxpyOoHKOBbie KopeujKH (cm. 
xaSnHuy-BKjiCHKy, 2). B OaaanbHbix xcjiax'OXHCxjiHBO paajiHHHMa H-o6pa3Haa nepexoanaa 
30Ha. 

Xjioponjiacx coaepacHx oxhochxcjibho ajiHHHbie XHaaKOHaw, npcHMymecxBCHHO co- 
6paHHbie B naHKH no 2 — 3 b Kaacaoii (cm. xaOjiHuy-BKJiCHKy, /, 4). B cxpoMc HspeaKa 
BCxpenaioxcB ocmhoc^hjibubic 3epHa, oxHOCHxenbHO mhofo ph6ocom h KpaxMajibHbix 
aepcH. Hhcjio KpaxMajibUbix 3epeH b mcjikhx KJiexKax na epeae Ns 12 oObimho hc 
npcBBiiuaex 10 — 20 na cpe3. Sepna hmciox cpaBHHxenbHO McnKHc paxMcpbi h Bcpe- 
xcHOBHanyK) H sjiJiHncoHaHyio (JjopMy (cm. xa6nHuy-BKjieHKy, i, 4). Hpu BbipamHBaHHH 
Ha epeae Ns 1 mhcjio KpaxManbHbix aepen aaxce b MOJioawx KJiexxax 3HaMHxenbHO 
yBCJiHMHBaexca h aocxnraex 60 sepcH na cpe3. flpH 3 xom 3epHa hmciox 3JUiHncoHaHyK) 
H reoMexpHHCCKH HcnpaBHnbHyio (popwy (cm. xa6jiHuy-BKJieHKy, 4). CxnrMa pacnojia- 
raexca noa o6ojiohkoh xjioponnacxa h cocxohx H3 2 Jicxaianx o6oco6neHHO cjiocb 
ocMHoipHjiBHbix rjio6yji okojio 0.1 MKM B aHBM. CnoH oxacjicHbi apyr ox apyra oaH- 
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HOHHbIM THJiaKOHJlOM (CM. Ta6;iHU,y-BiaieHKy, 1). IlHpeHOHfl OKpyJKCH KpaXMaJIbHOH 
o6KJiaaKOH hs 8—13 KpynHux sepcH hjih njiacxHHOK. CrpoMa nHpeHOHjia 3JieKTpOH- 
HO-njioTHaa, b nee npoHHKaiOT napHbie THJiaKOHabi. Ha cpe;ie Ns 12 CTpyxTypa nH- 
peHOHfla BbipaxcHa 6ojiee hctko (cm. xaGjiHuy-BKJieHKy, 5). Ha cpeae Ns 1 hhcjio 
nancK THjiaKOH;iOB b crpoMC nHpeHOHfla yMCHbuiaercfl (HHOma 3 th cxpyKTypbi noji- 
HocxbK) oxcyxcxByiox na HCKOxopbix npo4)HJiflx), a KpaxManbHaa o6KJia.mca nHpeHOHaa, 
xaK npaBHJio, yxojimaexca, 

5lapo oKpyxeHO 2-MeM6paHHOH o6ojiohkoh. Ee MeM6paHbi pacnojiaraioxcH 6ojiee hjih 
MCH ce napanJiejibHO jipyr jipyry (cm. xaSjiHuy-BKJiCHKy, 1, 6). HapyxcHaa MeM6paHa 
aaepHOH o6ojiomkh hcccx puGocoMbi h mccxbmh hmccx Bwpocxbi, Koxopwe orH6aK)X 
jlHKXHOcoMbi (cm. xaSjiHuy-BKJieHxy, 6). flopbi b ajiepHOH o6ojiOHKe pacnojiaraioxca 

HCpaBHOMepHO. KoHflCHCHpOBaHHblH XpOMaXHH B BCreXaXHBHblX KJieXKaX npCflCXaBJlCH B 
BHjie MHoroHHCJiCHHbix MCJiKHX xpoMoucHxponojioGHbix cxpyKxyp, pacceflHHbix no Bceii 
HyKJieonjiasMe. HapbiiuKo oGwhho saHHMaex uenxpanbHoe nojioxccHHe h name Bcero 
HMeex M03aHHHoe pacnojioxceHHC 4)H6pHJUiapHoro h rpaHyjiapHoro KOMnoHCHxoB. B 
KpynHbix KJiexKax npoHcxojXHX U3MeHeHHe (^opMbi aapa, a oSojioHKa o6pa3yex onenb 
xapaKxepHwe AJiHHHbie JionacxH. 3 xh npeo6pa30BaHHa cxaHOBaxca hcxkhmh na cpe^eNs I 
(cm. xaGjiHuy-BKjicHKy, 6). 

flHKXHOcoMbi (1—7 Ha cpcs), Kax npaBHJio, BbiaBJiaioxca b6jih3h ajipa (cm. xa6jiHuy- 
BKjieiiKy, 1, 6). Kaxcjiaa H3 hhx o6pa30BaHa 7 — 12 UHCxepnaMH. flHxxHocoMbi oSpasyiox 
MHOrOHHCJlCHHbie ny3bipbKH. 

MnxoxoHjipHH ji0KanH3yK)xca npeHMymecxBCHHo b uenxpanbHOH nacxH kjtcxkh. Ohh 
HMC iox BHji MHoroHHCJicHHbix KOpoxKHx npo^JHJicH. KpHcxbi njiacxHHHaxbic (CM. xaSjiH- 
uy-BKJiCHKy, 1, 5, 6). 

BaxyojiH (cm. xaSjiHuy-BKJicHKy, 7, 2, 6) npejicxaBJiCHbi cjieayiomHMH xnnaMH: 1) co- 
KpaxHxejibHbie, 2) npoapanHwe, 3) ajiCKxpoHHO-njioxHbie, 4) c cJjHSpHJUiapnwM coaepJKH- 
MbiM, 5) c MeM6paHHbiMH sjieMCHxaMH. ripHncM npH BbipaiuHBaHHH Ha cpejie Ns 1 kjicxkh 
oxjiHMajiHCb 3HaHHxejibH0 6ojibuieH BaKyojiHaauHCH, c npeoSjiajxaHHCM BaxyojicH 3-ro xnna. 

Hs H3JioxceHHoro Bbiuie cjieayex, hxo o6mHH njian cxpocHHa kjicxok na o6eHX cpejiax 
HfleHXHHCH; pasjiHHHH Kacaioxca xojibKo xaxHX flexaneii, xax oShjihc xpaxMajibHbix sepen, 
HHcno naacK xHjiaxoHjjOB b cxpoMC napenoHjia, cxencHb h xapaxxep BaKyojiH3auHH 
KJieXOK. 

y C. pseudopertusa, Kax h y C. desmidii, b o6ojiOHxe BwaBJiaioxca xojibxo 2 ochobhux 
cjioa. Hx cxpocHHC xHnHHHO juia npeAcxaBHxejicH axoro pojia (Roberts et al., 1972; 
Domozych et al., 1981a, b, c). HapyxHbm cjioh, xapaxxepnwH juia C. reinhardtii Dang. 
(Roberts et al., 1972) h nexoxopwx jtpyrHx xjiaMHflOMonaji, a xaxjxe o6Hapy)KeHHbiH naMH 
y Chloromonas clathrata Korsch. (BojijtHHa, 1998), He BbiaBJien. Oco6eHH0CXbK) o6ojioh- 
XH y o6ohx X HacxoameMy speMeHH HByneHHbix bhaob rpynnbi Amphichloris aBjiaexca 
CHJibHoe pasBHXHe bo BHyxpeHHCM cjioe noacjioa h3 njioxHo ynaxoaaHHbix 4)h6phjiji h 
npoHcxojiamee 3a cnex ero npnpocxa yxojimeHHe o6ojiohxh. Y xaxHx opraHH3MOB, xax 
Chlamydomonas moewusii Gerloff (Brown et al., 1968), C. reinhardtii Dang. (Roberts et 
al., 1982), Chloromonas rosae Ettl (Domozych et al., 1981a), C. clathrata Korsch. 
(BojiflHHa, 1998), Carteria radiosa Korsch. (Domozych et al., 1981b), C. crucifera 
Korsch. (Domozych et al., 1981c), b npouecce yxojimcHHa oSojiohxh Hrpaex cymecxaen- 
Hyio pojib He BHeiiiHaa, a BHyxpeHHaa, npHJieraiomaa x njiasMajieMMe nacxb BHyxpeHHero 
cjioa. KpoMe xoro, o6pa30BaHHe nanHjuibi y Chlamydomonas pseudopertusa conpoBOJX- 
Jiaexca He xojibxo yrojimcHHeM o6ojiohxh Ha annxajibHOM xoHue xjiexxH, xax 3xo 
xapaxxepHO jjjisi Chloromonas clathrata, ho h o6pa30BaHHeM CBoeo6pa3Horo no (JjopMe 
Bbipocxa. Ero noaBJieHHio npeauiecxByex 4>opMHpoBaHHe oxHOCHxejibHo y3xoro Bbicxyna 
njia3ManeMMbi, 3anojiHeHHoro UHxonjiasMoii. TaxMM ace o6pa30M npOHcxoAHX (jjopMHpo- 
BaHHe nanHjuibi Chlamydomonas desmidii. o neM cBHjiexejibcxByex aHajiH3 ny6jiHxyeMbix 
MHxpocJjoxorpa^JHH (Kugrens, Delivopoulos, 1986). 

Ho Bceii BepoaxHOcxH, acryxHxosbiH annapax C. pseudopertusa HMeex XHnHHHyio jina 
Bojiopocjieii 3xoro pojia opraHH3auHio (Ringo, 1967; Melkonian, 1977, 1982; Goodeno- 


58 



ugh, Weiss, 1998). Jlflsi 6o.nee flerantHOH xapaKiepHCTHKH JKiyrHKOBoro annapara y 
C. pseudopertusa hcoGxo^Ihmo npoaejUCHHe .aonojiHHxejibHbix HccjiefloeaHHH. 

OpraHHsauHfl cxHrMbi y C pseudopertusa h C desmidii He HMeex npHHUHHHajibHbix 
pa3JlHHHK. riHpeHOHflbl 3XHX BH^OB OXHOCBXCfl K OflHOMy XHHy (BoHHHUa, 1996), HO y 
C. desmidii b oxJiHHHe ox C. pseudopertusa cxpoMa nupeHOH^a coAcpacHX naMKH He h 3 2, 
a H3 3 xHHaKOHAOB, a KpaxManbHaa oGmianKa C. desmidii cocxohx h 3 6ojiee MejiKHX h 
6ojiee MHoroHHCJiCHHbix KpaxMajibHbix 3epeH. 

BbipaiHHBaHHe C. pseudopertusa Ha pa3Hbix cpeaax He CKa3biBaexcH cymecxBeHHO Ha 
cxpoeHHH xjiopoHJiacxa, HaGHioflaEoxca HHiub KOHHMecxseHHbie pasjiHHHa b naKonjieHHH 
icpaxMajia. OneBMAHO, yBejiHHeHHe co;iep%aHHa xpaxMana npHBOflHX k xapaKxepHoii 
aepHHCxocxH xjioponjiacxoB, Koxopaa HaSnioflaexca b csexoBOM MHKpocKone npH Bbipa- 
IHHBaHHH Ha CpCfle N2 1. 

ilflpo C. pseudopertusa oxHOCHxca k npocxoMy xpoMOueHxpHHecKOMy xHny opranHsa- 
HHH (Ce;ioBa, 1989). B KpynHbix KJiexKax ero oxjiHHHxejibHofi ocoCeHHocxbio flBJiaexca 
H3MeHeHue 4>opMbi sa cnex o6pa30BaHHa Jionacxeii. H3MeHeHHe 4)opMbi a^pa, Koxopoe 
npHHHMaex bha napanjiejienHne^a, xaxaKe Ha6HK)flaexca h y C. desmidii. Oho npoHCXoflHX 
OflHOBpeMeHHo c yBejiHHeHHeM oSieMa jionacxeH xaoponaacxa. 

nocjie;iyiomHe HccjieaoBaHHa bhaob h 3 apyrux rpynn, BxojiamHX b poji Chlamydomo- 
nas, noKaxyx, b kbkoh cxeneHH BbiaBJicHHbie ocoSennocxH yjibxpacxpyxxypHOH opraHH- 
sauHH aBJiaioxca cneuH4)HHHbiMH Ana bhaob AannoH rpynnbi. 
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SUMMARY 

The structure of the unicellular volvocophycean alga Chlamydomonas pseudopertusa Ettl (strain 
42. 72 SAG) of the Amphichloris group was studied by light and transmission electron microscopies. 
As a rule, the cells are mostly ellipsoid-cylindrical or cylindrical in shape and in culture medium N 12 
they are mostly swimmers, whereas in medium N 1 they remain inside the maternal cells for a long 
time. Two contractile vacuoles are located near the basal bodies of the two flagella which are equal to 
the cell length. The cell wall consists of two layers and bears a papilla formed by the outer part of the 
inner layer. The plasmalemma is usually invaginated and at the apical end it is involved in papilla 
formation. The chloroplast has thylakoids usually combined in two to three and stroma with numerous 
ribosomes, some osmiophilic globules and starch grains. The structure of pyrenoid also is more clearly 
defined in medium N 12. It is surrounded by a sheath of 8—12 starch grains and has an electron-dense 
stroma, traversed by paired thylakoids. The stigma is formed by two rows of pigment globules. The 
nucleus is of the simple chromocentric type. It forms characteristic long lobes in large cells. The fine 
structure of C. pseudopertusa is similar to that of C. desmidii, especially in the cell wall composition, 
pyrenoid sheath, thylakoid arrangement and nuclear form changes. 
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BltHOBOft COCTAB IDIAHKTOHHblX BOAOPOOIEH 
ABAHHHCKOrO 3AJIHBA (KAMHATKA) 

G.V. KONOVALOVA. SPECIES COMPOSITION OF PHYTOPLANKTON 
OF THE AVACHINSKY BAY (KAMCHATKA) 


ITpHBefleH cnMCOK 260 bhaob, 11 pasHOBHflHOcreM h 10 (iiopM iinaHKTOHHbix BOflopoc.neH h3 8 oxaenoB: 
Cyanophyta, Chrysophyta, Bacillariophyta, Cryptophyta, Dinophyta, Raphidophyta, Euglenophyta h Chlorophyta. 
CiiHcoK BKJiroHaer b ce6n 27 biuiob, hobux win ABanaHCKoro sariHea, M3 KOTopbix 4 Buna — Hoeue win 
aanbHeBOCTOHHbtx Mopeii Poccmm, h 4 Buna {Hillea cyanea, Gyrodinium resplendens, Pterosperma citriforme, 
P. polygonum) — KOBbie win Mopeii Pocchh. 

KjiHSMeBbie cjiosa: nnaHKTOHHue BoaopocjiH, AsaHUHCKHM sajiuB, KaMnarKa. 

HsyMCHHe c|)HTOnjiaHKTOHa ABaMHHCKoro sajiHsa Hananocb b nepeoH nojioBHHe XX b. 
c ABaHHHCKOH 6yxTbi (ry6bi) h fibuio .nwuib b c.na6oH Mepe oTpaxeno b pa6oTax 
A. A. EncHKHHa (1914) h A. A. IlanKOBOH (Heony6jiHKOBaHHbie .iiaHHbie, cm.: ViiiaKOB, 
1947). MopHCTaii nacTb sajiHsa flo Hanana 1980-x rr. b sHaHHxejibHOH cxencHH 6buia 
oxBaHCHa HccneaoBaHHBMH F. H. Ccmkhoh (1956, 1958, 1960, 1981), HsyMaBUieH njiaH- 
KToHHbie BOflopocjiH B sanajiHOH HacTH BepHHFOBa Mopa H y THxooKcaHCKHx OeperoB 
KaMHaxKH. B pe3y.nbTaTe 3thx paSox, npoBCAeHHbix Ha ({iHKCHpoBaHHOM MaxepHaae, 
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HaH6oJiee nOJlHO 6bUlH MSyMCHbl JlHaTOMOBWe BOflOpOC^H H naCTb flHH04)HT0BbIX, HMCK)- 
laHx iiaHUHpb. EecnaHUHpHbie xryrHKOBbie, b oco6eHHocTH mcjikhc, ocraBajiHCb npax- 
THHecKH He Hccjie;ioBaHHbiMH. HauiH pa6oTbi b ABaHHHCKOM 3ajiHBe 6buiH HanaTbi c 
1983 r. B CBH3H c npo6jieMOH «KpacHbix npHJiHBOB» b ABanHHCKOH ry6e (OpjioBa h ap., 
1985). B flajibHeiimeM, HanHHaa c 1984 no 1996 r, 6biJiH npoBeacHbi flonrocpoMHbie h 
K paTKOBpeMCHHbie Ha6jlI0fleHHB 3a 4)HTOnJiaHKTOHOM XaK OTKpbITOH, Tax B OCo6eHHOCTH 
« npH6pe»cHoH Macreii ABaHHHCKoro sanHBa. noflpo6Hee MaTepnaji h Meroau ero 
o6pa6oTKH onHcaHbi hbmh panee (KoHOBajioBa, 1989, 1994a, 1998). Oco6eHHO 6oraTbiH 
4>nopHCTHMecKHH MaiepHan ;iajiH KpymoroflHMHbie crbCMKH b AsaHKHCKOH ry6e (1987 — 
1989 rr.). HeMajiaa nacTb aaHHbix no BceM BbiiueyKa3aHHbiM MaiepnanaM 6bma ony6jiH- 
KOBana (KonoBajioBa, 1989, 1991, 1993, 1994a, 6, 1995; CHMaxoBa, KoHOBanoBa, 1995; 
Konovalova, 1993). B HacToamen ciarbe BnepBbie o6o6meH Becb nonyMeHHbiH naMH 
4)JiopHCTH4ecKHH MaxepHaji B BHfle cnncxa njiaHKioHHbix Boaopocnen ABanHHCKoro 
3anHBa, KoropbiH Bce xe cjieayex paccMaxpHaaxb xax npeflBapHxejibHbiii, oco6eHHO 
npHMCHHxejibHo K Bacillariophyta. Cnncox cocxaBjieH no CHCxeMe, HcnojibsoBaHHon HaMH 
ana 4)HxonjiaHKXOHa ilnoHcxoro Mopa (KoHOBajioBa h flp., 1989), c He6onfauiHMH 
H3MeHeHHaMH H BKjnoHaex b ce6a 260 bh^ob h 21 BHyxpnBHflOBOH xaxcoH MHxpoBOflo- 
pocneii h3 8 oxaenoB: Cyanophyta (4 miacca, 4 nopa^xa, 6 ceMencxB, 7 poaoB, 12 bh^ob 
H BHyxpHBHflOBbix xaxcoHOfi), Chrysophyta (1, 3, 5, 8, 14), Bacillariophyta (2, 8, 21, 48, 
106), Cryptophyta (1, 1, 3, 6, 12), Dinophyta (1, 8, 12, 30, 111), Raphidophyta (1, 1, 1, 
1,1), Euglenophyta (1, 2, 4, 5, 10), Chlorophyta (2, 5, 9, 9, 15). 

Ojiopa nnanxxona ABannHcxoro sajiHBa xnnnHHa ana Mopcxnx npnOpexHbix boh, 
noflBepxcHHfaix eBxpo4)HpoBaHHio. HanOojibiuHM hhcjiom xekcohob paHxoM hhxc xjiacca 
npeACxaBJicHbi anaxoMOBbie h nepnaHnneBbie, nocjieAHne iiecxojibxo npeo6jiajiaK)x no 
HHCJiy BHAOB H BHyxpHBHflOBbix xaxcoHOB. HanOonee oO'bCMHbiMH poaaMH cpeflH Bacilla¬ 
riophyta aBjiaioxca Chaetoceros (28 bhaob, 1 pasnoBHflHocxb h 2 4)opMbi), cpean Dino¬ 
phyta — Protoperidinium (22 Bnaa), Gymnodinium (13 bh^ob, 2 pa3HOBHflHocxH) h 
Gyrodinium (10 bhaob). Cnncox coaepxnx 27 hobwx, Bnepseie yxasbiBacMwx AJia Asa- 
MHHCXoro 3anHBa bhw)b (o6o3HaHeHbi b cnncxe 3HaxoM «+»), H3 xoxopbix 4 Bnaa — 
HOBbie fljia aanbHeBocxoMHbix Mopeii Pocchh (oxviCMCHbi BnaxoM «++») h 4 — noBbie ana 
MOpen Pocchh (oxMCHeHbi anaxoM «+++»). Phmcxhc nH4)pbi — Mccaubi npncyxcxBHa 
opraHH3MOB B njiaHxxone. 


Oxaeji Cyanophyta 

Kjiacc Chroococcophyceae 
Dop. Chroococcales 

CcM. Coccobactreaceae. Synechococcus cf. cedrorum Sauv. — IX, X; Synecho- 
cystis aquatilis Sauv. — VI; + S. minima Woronich. — VIII, 

CeM. Gloeocapsaceae. Gloeocapsa minuta (Kiitz.) Hollerb. — VI, VII; Gloeo- 
capsa sp. 

CeM. Microcystidaceae, Microcystis aeruginosa Kiitz. f. aeruginosa — VII—IX; 
M. aeruginosa i. flos-aquae (Wittr.) Elenk. — VIII, IX. 

Kjiacc Chamaesiphonophyceae 
Flop, Dermocarpales 

CeM. Chamaesiphonaceae. Chamaesiphon curvatus (Borzi) Nordst. — X. 

Knacc Hormogoniophyceae 
Dop. Nostocales 

CeM. Anabaenaceae. Anabaena flos-aquae (Lyngb.) Breb. — VIII, IX. 

Flop. Oscillatoriales 

CeM. Oscillatoriaceae. Spirulina platensis (Nordst.) Geitl. — III, V. 
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Orjien Chrysophyta 


Kjiacc Chrysophyceae 

Flop. Ochromonadales 

CcM. Ochromonadaceae. Ochromonas minima Thronds. — VIl. 

CcM. Dinobryaceae. Dinobryon balticum (Schiitt) Lemm. — II, III. 

Hop. Chromulinales 

CeM. Chrysococcaceae. Calycomonas gracilis Lohm. — VIII—X, XII; C. ovalis 
Wulff — Vin — X; C. vangoorii (Conr.) Lund. — XI; C. wuljfii Conr. et Kuff. — VI, 
VIII, X—XII; Calycomonas sp.* — VII; Kephyrion sp. 

CeM. Pedinellaceae. Apedinella spinifera (Thronds.) Thronds. — VII — IX. 

IIop. Dictyochales 

CeM. Dictyochaceae. Dictyocha fibula Ehr. — VII — X; Distephanus speculum 
(Ehr.) Haeck. var. speculum — II—IV, VI — XII; D. speculum var. octonarius (Ehr.) 
Jorg. — IX; Ebria tripartita (Schum.) Lemm. — I, V—IX, XII. 

Otacji Bacillariophyta 

Kfiacc Centrophyceae 
IIop. Pyxidiculales 

CeM. Pyxidiculaceae. Pyxidicula nipponica (Gran et Yendo) Slreln. et Nikola¬ 
ev — 1. 

Flop. Thalassiosirales 

CeM. Thalassiosiraceae. Thalassiosira anguste-lineata (A. Schmidt) G. Fryx. et 
Hasle — V, XI, XII; T. antarctica Comber — II; T. eccentrica (Ehr.) Cl. — IV, V, VII, 
IX—XII; T. gravida Cl. — III, V, VI, VIII; T. hyalina (Grun.) Gran — IV, V, IX—XII; 
T. cf. mala Takano — IV; T. nordenskioeldii Cl. — I—XII; T. rotula Meunier — I — III, 
XII; Sceletonema costatum (Grev.) Cl. — I — XII; Planktoniella sol (Wallich) Schiitt — 
II; Porosira glacialis (Gran) J6rg. — IV; Bacterosira bathyomphala (Cl.) Syvertsen et 
Hasle (= B.fragilis Gran) — IV, V; Lauderia annulata Cl. — III; Detonulla confervaceae 
(Cl.) Gran — Ill, IV. 

CeM. Stephanodiscaceae. Cyclotella sp. — VI — VIII. 

Hop. Melosirales 

CeM. Melosiraceae. Melosira moniliformis (O. F. Muller) Ag. — V — X; M. num- 
muloides (Dillw.) Ag. — VI, VII. 

CeM. Pseudopodosiraceae. Paralia sulcata (Ehr.) Cl. — VIII — X. 

Flop. Coscinodiscales 

CeM. Coscinodiscaceae. Coscinodiscus granii Gough. — VI, IX; CAacustris 
Grun. — VII; C. oculus-iridis Ehr. — I — ^VI, XU. 

CeM. Heliopeltaceae. Actinoptychus senarius (Ehr.) Ehr. — VII, IX, X. 

Flop. Biddulphiales 

CeM. Biddulphiaceae. Biddulphia alternans (Bail.) Van Heurck — VII, IX; 
B. dubia (Bright.) Cl. — VIII; Odontella aurita Ag. — *1, III — IX, XI, XII; Eucampia 
zodiacus Ehr. — VIL 

CeM. Hemiaulaceae. Hemiaulus hauckii Grun. — VII; Cerataulina pelagica (Cl.) 
Hendey — X—XII. 

CeM. Isthmiaceae. Isthmia nervosa Kiitz. — X. 

CeM. Chaetoceraceae, Chaetoceros affinis Laud. — VII, X; C. atlanticus Cl. — 
IV; C. borealis Bail. — III; C. brevis Schiitt — IV, V; C. compressus Laud. — VI — X; 

' C. convolutus Castr. — VII; C. danicus Cl. — VII, X, XII; C. debilis Cl. — I, II, 
IV — VIII, XI, XII; C decipiens Cl. f. decipiens — VII — X; C. decipiens f. singularis 
Gran — X; C. diadema (Ehr.) Gran — XII, III — V, VII, X; C didymus Ehr. — III, IV, 


’ pHCyHOK H onHcaHHc CM.: KoHOBajiosa, 1993. 
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VII, X, XII; + C. cf. flexuosum Mangin — VII, VIII; C. furcellatus Bail. — IV, V, XII; 
C. gracilis SchUtt — VI; C. karianus Grun. — IV, VIII, X; C. laciniosus Schiitt — VII; 
C. lorenzianus Grun. — VII; C. mitra (Bail.) Cl. — III; C. muelleri Lemm. — VI, X; 
C. pseudocrinitus Ostf. — VI, VII C. radicans Schtitt — VII; C. similis Cl. — VII, VIII, 
X; C. simplex Ostf. var. simplex — VII; C. tenuissimus Meunier (= C. simplex var. 
calcitrans Pauls.) — XII, VI, XI; C socialis Laud. — VI; C subtilis Cl. — IV; C. teres 
Cl. — XII; C. willei Gran — II; Attheya septentrionalis (Oestrup) Crawford (= C. sep- 
tentrionalis Oestr.) — VII—X; Corethron criophylum Castr. — II, IV. 

CcM. Lithodesmiaceae. Bellerochea malleus (Bright.) Van Heurck f. malleus — 
XI; B. malleus f. biangulata H. Perag. — X, 

Hop. Rhizosoleniales 

CeM. Rhizosoleniaceae. Proboscia alata (Bright.) Sundstrom {= Rhizosolenia 
alata Bright.) — VII; Rhizosolenia hebetata Bailey f. hebetata (= f. hiemalis Gran) — I; 
R. hebetata f. semispina (Hensen) Gran — X; R. setigera Bright. — XII, II—XII; 
Guinardia delicatula (Cl.) Hasle {= Rhizosolenia delicatula Cl.) — VII; G. cf. flaccida 
(Castr.) H. Perag. — IV. 

Cew. Pyxillaceae. Dactyliosolen fragilissima (Bergen) Hasle {-Rhizosolenia 
fragillissima Bergon) — V, VII, VIII, X; Leptocylindrus danicus Cl. — I, VI, VII; 
L minimus Gran — VI, X. 

Kjiacc Pennatophyceae 
Hop. Araphales 

CeM. Fragilariaceae. Fragilariopsis cylindrus (Grun.) Krieger {= Fragilaria 
cylindrus Grun.) — V—VII; F. oceanica (Cl.) Hasle (= Fragilaria oceanica Cl.) — 
IV—VII; Synedra pulchella (Ralfs) Kutz. — VI, VII, IX, XII; Thalassionema frauenfeldii 
(Gruji.) Hallegraeff (= Thalassiothrix frauenfeldii Grun.) — V—XI; T. nitzschioides 
Grun. — I—XII; Thalassiothrix longissima Cl. et Grun. — VIII; Asterionella glacialis 
Castr. — II; A. kariana Grun. — V, VIII—XII; Hannaea arcus (Ehr.) Part. (= Ceratoneis 
arcus (Ehr.) Kiitz.) —,VI—XII. 

CeM. Tabellariaceae. Grammatophora marina (Lyngb.) Kiitz. — X, XI; Liemo- 
phora abbreviata Ag. — II — VI, XI; L grandis (Kiitz.) Grun. — VI — XI; Liemophora sp. 

Hop. Raphales 

CeM. Naviculaceae. Navicula calida Hendey {=N. cancellata Donk.) — IV—VI; 
N. granii (Jorg.) Gran — V; N. vanhoffenii Gran — IV, V; Diploneis sp.; Pleurosigma sp. 

CeM. Achnanthaceae. Cocconeis scutellum Ehr. — V, XI; Achnanthes brevipes 
Ag. — VI, XI; Achnanthes sp. — VI. 

CeM. Rhoicospheniaceae. Rhoicosphenia abbreviata (Ag.) Lange-Bertalot 
(= R. curvata (Kiitz.) Grun) — IV, V. 

CeM. Cymbellaceae. Cymbella sp.; Amphora ovalis Kiitz. — VI—X. 

CeM. Nitzschiaceae. Nitzschia longissima (Breb.) Ralfs — VII — XII; N. pungens 
(Grun.) Hasle (= N. seriata Cl.) — V — X; Pseudo-nitzschia delicatissima (Cl.) Heiden 
{= Nitzschia delicatissima Cl.) — VII, VIII; Bacillaria paxilifera (O. F. Miiller) Hendey 
{=^ B. paradoxa Gmelin) — IV; Cylindrotheca closterium (Ehr.) Reiman et Lewin — 
I—XII. 


Orflen Cryptophyta 

Kjiacc Cryptophyceae 
Hop. Cryptomonadales 

CeM. Hilleaceae. •\~\-\-Hillea cyanea (Lackey) Butch. — VI, VII. 

CeM. Hemiselmidaceae. Hemiselmis virescens Droop — VII. 

CeM. Cryptomonadaceae. Plagioselmis prolonga Butch. — VI—IX; + P. punc¬ 
tata Butch. — VI, VII; Plagioselmis sp.; ++ Chroomonas marina (Biittner) Butch. — VI, 
X, XI; ++ C. pochmannii Huber-Pestalozzi — VIII, IX; + C. salina (Wisl.) Butch. — VIII, 
IX, XI, XII; + Cryptomonas acuta Butch. — VI—VIII; + C. erosa Ehr. — VIII; C. pro¬ 
funda Butch. — VIII—X; Chilomonas paramecium Ehr. — VII—IX. 
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Orfleji Dinophyta 


Kjiacc Dinophyceae 
flop. Prorocentrales 

CcM. Prorocentraceae. Prorocentrum balticum (Lohm.) Loeblich — VI, VIII, 
X; P. cordatum (Ostf.) Dodge — VI, VIII, X, XII; P. lima (Ehr.) Dodge — X; 

F. maximum (Gour.) Schill. — VII; P. minimum (Pav.) Schill. — VIIL 

flop. Dinophysiales 

CeM. Dinophysiaceae. Dinophysis acuminata Clap, et Lachm. — I, VI—XII; 
D. acuta Ehr. — VI, VIII—XII; D. dens Pav. — I; D. microstrigiliformis Abe — VII; 
D. cf. mitra (Schutt) Abe — VI; D. norvegica Clap, et Lachm. — II, V—XI; D. rotundata 
Clap, et Lachm. — XII, I, III, VIII—XL 

Flop. Gymnodiniales 

CeM. Gymnodiniaceae. Amphidinium acutissimum Schill. — VI; A.crassum 
Lohm. (~A. phaeocysticola Lebour) — VI, XI; A. cf. fusiforme Martin — XI; A. larvale 
Lind. — VII—XI, XII; A. latum Lebour — XI; A. longum Lohm. — VII; A. sphenoides 
Wulff — I, IV—XII; Cochlodinium archimedes (Pouch.) Lemm, — IX—XI; + C. brandtii 
Wulff — IX; Gymnodinium albulum Lind. — V, X; G. agiliforme Schill. — VIII, IX, 
XI, XII; G. arcticum Wulff — II; G. frigidum Balech — IV; +G.fusus Schutt — IX; 

G. japonicum Hada var. japonicum — VIII; G.japonicum var. throndseni Konov.^ — 
V—X; G. rhomboides Schutt — VII, VIII; G. sanguineum Hirasaka — II, III, IV; 
+ G. simplex (Lohm.) Kof. et Sw. — XI, XII; G. stellatum Hulburt {= G. catenatum 
Graham in Konovalova, 1993; KoHOBanoea, 1994a, 1995) — V—XII; G. veneficum 
Ballantine — VI—X; G. vitiligo Ballantine — V—XII; + Gymnodinium sp.^ — IX; 
Gyrodinium aureolum Hulburt* — VIII, IX; G, britannicum Kof. et Sw. — IV, V; + G. cf. 
estuariale Hulburt — VI—VIII, X; G. fusiforme Kof. et Sw. — II, V, VIII, X; 
G. lachryma (Meunier) Kof. et Sw. — IV; G. nasutum (Wulff) Schill. — VI, X; 
+ G. opimum (Schutt) Lebour — VIII, IX; G. pingue (Schutt) Kof. et Sw. — X; 
+++ G. resplendens Hulburt — IX; G. spirale (Bergh) Kof. et Sw. — IV, VI, VII, X, XI; 
Torodinium teredo (Pouch.) Kof. et Sw. — IV. 

CeM. Polykrikaceae. Polykrikos kqfoidii Chatton — X; P. schwartzii Butsch. — 
VII, VIII, X. 

CeM. Pronoctilucaceae. Entomosigma peridinioides Schill. — VIII; Oxyrrhis 
marina Dujard. — II, V. 

Hop. Actiniscales 

CeM. Actiniscaceae. Actiniscus pentasterias (Ehr.) Ehr.—XI; Achradina pulchra 
Lohm. — VIII—XII; Amphitholus elegans Schutt — V, VI; Dicroerisma psilonereiella 
Taylor et CattelP — V—VIII, X—XII. 

Hop. Noctilucales 

CeM. Noctilucaceae. Noctiluca scintillans (Macart.) Kof. et Sw, {=N.miliaris 
Suriray) — IX, X. 

Hop. Lophodiniales 

CeM. Lophodiniaceae. Katodinium glaucum (Lebour) Loeblich — IV—XII. 

Hop. Pyrocystales 

CeM. Pyrocystaceae. Dissodinium pseudolunula Swift ex Elbr. a. Dreb. — VIII; 
Pyrocystis lunula Schutt — IX. 


^ Pa3HOBHAHOcTb BHcpBue onHcaHa B pa6oTe: KoHOBanoea, 19985. 

3 PdcyHOK H OHHcaHHe CM. B paGore: KoHOBanOBa, 1998. 

^ Mop(|x)/iorMMeCKH 6 j]H30K Gymnodinium mikimotoi Miyake et Kominami ex Oda (= G. nagasakiense 
Takayama et Adachi) h, bo3mo}kho, npHHaonexHT k poay Gymnodinium (Partensky et al., 1988). 

^ Bha, KaK H Amphitholus elegans, 6bui HaiiaeH 3 aecb enepBbie ana Mopeii Pocchh (CHMaKoea, KoHOBanoea, 
1995). 
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riop. Peridiniales 

CcM. Peridiniaceae. Diplopsalis lenticula Bergh — VIII—X; Diplopeltopsis 
minor (Pauls.) Pav. — VIII, IX; Kryptoperidium foliaceum Lind. (= Glenodinium folia- 
ceum Stein) — VIII; Heterocapsa rotundata (Lohm.) Hansen (= Katodinium rotundatum 
(Lohm.) Loeblich; Hansen, 1995)—V, VII, VIII, X—XII; H. triquetra (Ehr.) Stein — 

VI, VII, IX; Oblea baculifera Balech — VI, VII, VIII; 0. rotundata (Lebour) Balech — 
VIII, IX, X; Protoperidinium bipes (Pauls.) Balech — IV—X; P. breve (Pauls.) Balech — 
VI; P. brevipes (Pauls.) Balech — IV, VIII—X; P. brochii (Kof. et Sw.) Balech — VII, 
VIII; P. conicum (Gran) Balech — I—III, IX, X, XII; P. curvipes (Ostf.) Balech — X; 
P. depressum (Bail.) Balech — VI, VIII, X; P. divergens (Ehr.) Balech — VII; P. granii 
(Ostf.) Balech — IX, X; P. grenlandicum (Wolosz.) Balech — V, VI, VIII; P. mariele- 
bourae (Pauls.) Balech — V, VI; P. minutum (Kof.) Loeblich — VIII—X; P. mite (Pav.) 
Balech — V—IX; P. nudum (Meunier) Balech — VIII, IX; P. oceanicum (Vanhoff.) 
Balech — IX; P. pallidum (Ostf.) Balech — II, III, VI, VIII—XII; P. pellucidum 
Bergh — VI, VIII—X; P. punctulatum (Pauls.) Balech — VI; P. pyriforme (Pauls.) 
Balech — XI, XII; P. steinii (Jbrg.) Balech — V—XII; P. subinerme (Pauls.) Balech — 
V—XI; P. thorianum (Pauls.) Balech — V; Peridinium latum Pauls. — X; Scrippsiella 
trochoidea (Stein) Loeblich — V—XII. 

CeM. Gonyaulacaceae. Alexandrium acatenella (Whedon et Kof.) Balech — VIII, 
IX; A. ostenfeldii (Pauls.) Balech et Tangen — VI—X; A. tamarense (Lebour) Balech f. 
tamarense — VI—IX; A. tamarense f. excavata (Braar.) Konov. — V—X; Gonyaulax 
diegensis Kof. — VII; G. minuta Matz. — VI; G. spinifera (Clap, et Lachm.) Dies. — 

VII, X; G. verior Sournia — VIII, X; Amylax triacantha (Jorg.) Sournia (= Gonyaulax 
triacantha Jbrg.) — II—XII; Protoceratium reticulatum (Clap, et Lachm.) Butsch. — 
VIL.IX. 

CeM. Ceratiaceae. Ceratium furca (Ehr.) Clap, et Lachm. — IX; C.fusus (Ehr.) 
Dujard. var. fusus — X; C.fusus var. seta (Ehr.) Jbrg. — IX, X; C.fusus var. schuttii 
Lemm. — X; C. lineqtum (Ehr.) Cl. — X; C. longipes (Bail.) Gran — VI; C. tripos 
(O. F. Muller) Nitzsch var. tripos (= Ceratium tripos f. (var.) balticum Schill.) — VII; 
Oxytoxum sceptrum (Stein) Schrbd. — V, VI. 

OTfle.ji Raphidophyta 

Knacc Raphidophyceae 
Hop. Raphidomonadales 

CeM. Vacuolariaceae. Heterosigma akashiwo (Hada) Hada— IV—X. 

Oxfleji Euglenophyta 

Kjiacc Euglenophyceae 
Hop. Euglenales 

CeM. Eutreptiaceae. Eutreptia lanowii Steuer — II, VI—VIII, X; Eutreptiella 
gymnastica Throndsen — VI. 

CeM. Euglenaceae. Trachelomonas hispida var. punctata Lemm. — X; T. verru¬ 
cosa var. minor Sky — XI; Euglena acus Ehr. — VII, VIII; E. deses Ehr. — VIII; 
+ E. gracilis Klebs — VII. 

CeM. Astasiaceae. Astasia curvata Klebs — VII, VIII; A. cf. torta Pringsh. — 

VIII, 

Flop. Peranematales 

CeM. Peranemataceae. Peranema cf. granuliferum Penard — VI—IX. 


3 EoTaHtmecKiiii xypnan, N? 4, 2000 r. 
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Oxneji Chlorophyta 


Kjiacc Prasinophyceae 
Flop. Pterospermatales 

CcM. Nepkroselmidaceae. + Nephroselmis rotunda (Cart.) Fott — VI, VII. 
CcM. Pterospermataceae. ++-\- Pterosperma citriforme Parke — VII; +P. cris- 
tatum Schill. (= Pterosperma sp.; KoHOBajiOBa h ap., 1989; 145, pnc 53, 4a— 4b) — VI; 
++ P. moebii (Jorg.) Ostf. — V, VI; -H-+ P. polygonum Ostf. — VI; ++ P. vanhojfenii 
(Jorg.) Ostf. — XI. XII. 

CcM. Pyramimonadaceae. + Pyramimonas cf. grossii Parke — VII, IX. 

flop. Prasinocladales 

CeM. Prasinocladaceae. +Tetraselmis cf. inconspicua Butch. 

Kjiacc Chlorophyceae 
flop. Volvocales 

CcM. Chlamydomonadaceae. Chlamydomonas tetraolaris Wohlenw. — VII; 
Chlamydomonas sp. 

Flop. Chlorococcales 

CeM. Chlorococcaceae. Kentosphera cf. bristolae G. M. Smith — VI. 

CeM. Micractiniaceae. Golenkinia radiata Chod. — VI. 

CeM. Scenedesmaceae. Scenedesmus acuminatus (Lagerh.) Chod. — IX, X; 

S. quadricaudata (Turp.) Breb. — X. 

Flop. Ulotrichales 

CeM. Ulotrichaceae. Ulothrix implexa (Kutz.) Ktitz. — VIII. 

Bjiaroflapio T. KD. Opnosy 3a npHee^cHHe uasBaHHH AHaroMOBbix BoaopocjieH b coot- 
BeXCTBHe C noCuejIHHMH HOMeHKJiaxypHblMH H3MeHeHHaMH. 
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HHCTMTyr dHonopHH MOps HBO PAH nojiyneHO 27 I 1999 

BjiaaHBocTOK 


SUMMARY 

A list of 260 species and 21 intraspecific taxa of phytoplankton belonging to 8 divisions, 
Cyanophyta, Chrysophyta, Bacillariophyta, Cryptophyta, Dinophyta, Raphidophyta, Euglenophyta 
and Chlorophyta, is presented. The list includes 27 species new for Avachinsky Bay of which 
4 species are new for the Far-Eastern seas of Russia and'4 species new to the seas of Russia. 


yflK 582.32(470.22) 


Bot. xypH., 2000 r., t. 85, N; 4 


< © A. H. MaKCHMOB 

PEAKHE JIHCTOCTEBEJIbHblE MXH KAPEJIHH 

A. I. MAKSIMOV. THE RARE MOSSES OF KARELIA (RUSSIA) 

npHsencH cnHcoK peaxHx jiHCTOCTedejibHbix mxob KapeauH (109 TaxcoHOB). Una xaxuioro Bujia yKasauu 
KaTeropna pcakoctk, ero MecroHaxoxcaeHHe co ccbuikoh Ha jiHTeparypHbiH hctomhhk hjih npocMOTpcHiibie 
rep 6 apHbie oOpasubi, pacnpocrpaHcHHe no ^viophcthhcckhm paMonaM, npOHSpacraHHC Ha oxpaHaeMbix reppM- 
Topuax H SKOAoruMecKHe ocoOchhocth. ClrMeaaeTca Heo 6 xoAHMOcTb cosnaHHa oxpaHaeMux TeppHToputi b 
ripujiaaoxcbe, rae npoHSpacraer Haudojibuiee KonusecTBO peaxHx bkaob mxob (okojio 60 %). 

KnioMesbie cnoBa: KaperiHa, peaxHe jiMCTocreOejibUbie mxh, Kareropna peAKOCTH, MecroHaxoxcaeHne, 
oxpaHacMbie TeppwTopHH, aKOJionmecKHe ocoGchhoctk. 

BpHo^jiopa KapejiHH — oana h 3 HaH6ojiee 6oraTbix b Pocchh, hto ceasaHO c 
HenocpeflcTBeHHoii 6nH3ocTbio OcHHOCKaHflHH, ^J^opa mxob Koropoft npH6.nH)KaeTca k 
800 BHflaM, H c oneHb bbicokhm pa3Hoo6pa3HeM Ohotohob, b nepByio onepej^b cKaJibHbix. 
Hanajio ee Hcc.neflOBaHHfl hojioxhjih pyccKHC HarypajiHCTbi b cepeflHHe npouinoro seKa, 
no naHHbiM KOTopbix Obijio H3BecTHO okojio 200 BHjioB (BaKanHH, EaxaJiHHa, 1998). 
Bojibiiioe ynacTHC b MsyneHHH 6pHO(})jiopbi KapejiHH npHHHMajiH (Jikhckhc h uiBejicKHe 
yneHbie, pesyjibxaTbi HccjieaoBaHHH KOTopwx 6bUiH o6o6meHbi b paOoxax J. Bomansson, 
V. Brotherus (1894), V. Brotherus (1923), C. Jensen (1939). B cobmccthoh paOore 
Bomansson, Brotherus (1894), nojiBOAHBUjeH htof OpHOJiorHHecKHX HCCJiejioBaHHH KOHua 
npouuioro ctojicthb, 4}hhckhmh OoraHHKaMH juia KapejiHH npHBOjiHTca 6ojiee 300 bhaob 
jiHCTOcxeOejibHbix mxob. 

C Hanajia XX b. b Kapejinn HHTCHCHBHoe pasBHTHe nojiynaiOT reoOoxaHHHecKHe 
HCCJienoBaHHH, flBHBiuHeca b najibHeniueM ohhhm h3 ochobhhx hcxomhhkob naKonjicHHa 
OpHOJiorHHecKoro MaxepHana, Koxopbifi xpaHHXca b repOapHH BoxaHHnecKoro HHCXHxyxa 
hm. B. Jl. KoMapoBa (BHH) PAH (LE). 
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H3 sapySexHLix HccjicflOBarejiCH nocjie Brotherus (1923) uckhwh BKJiaa b HayneHMe 
6 pHO(t)jiopbi KapejiHH, npeHMymecTBCHHO ee sanaaHbix paHOHOB, 6bui bhccch paaoM 
(|)HHCKHx 6 oTaHHKOB (Kotilaincn, 1929, 1944; Tuomikoski, 1935a, b, 1939, 1940; Auer, 
1942; Huuskonen, 1953; Halonen, Ulvinen, 1996, h flp.). Ohhckhmh 6 pHOJioraMH 
ocymecTBJiaexcfl peBHSHB rep 6 apHoro MaxepHana, b xom hhcjic h mxob h3 KapejiHH, hxo 
HBJ iaexca hcxohhhkom flononHHxejibHbix csej^eHHH k no3HaHHK) ee OpHotJjjiopbi (Ulvinen, 
1967; Vitikainen, 1969; Hinneri, 1976; Wahiberg, 1998, h jip.)- 

C 1968 no 1981 r. JI. A. BonKOBa H3yHana 6pHo4)Jiopy noOepexHH OnexccKoro 03 epa, 
Cero3epa, Bo^nosepa, aojihh pex Hioxhh, Bofljibi h HCKOXopbix Jipyrax BHyxpenHHx 
panoHOB pecnyOjiHKH (Bojikobb, 1972, 1978, 1979, 1981a, 6; A6paMOB, Bojikobb, 1984, 
H flp.). Pe3ynbxaxbi 6pHo4)jiopHcxHHecKHx HCCJienoBBHHH Jl. A.Bojikoboh 6buiH o6o6me- 
Hbi b BbimenmeM HeaaBHo h 3 nenaxH «OnpeiienHxejie mxob KapenHH» (A6paMOB, Bojikobb, 
1998). B Hero BiemoHCHbi He xonsKO BHjibi, oOnapyxceHHbie b peraone, ho h npoBHsopnbie, 
HXO BHBMHxejibHo HOBWiijaex ucHHOCxh pa6oxbi. OflHBKo B onpenejiHxcjie oxcyxcxByrox 
CBe;ieHHH o pacnpocxpaneHHH mxob no KOHxpexHbiM paftoHaM xeppwxopHH h hc yKa3bi- 
BBioxca Mccxa naxo^oK penicHx xbkcohob, 

BHAOBOMy cocxasy mxob nyroBbix ^JHxoueHoaoB h Bonpocy B3aHMOoxHomeHHa Mexcjjy 
MOXOBbIM H XpaBflHbIM nOKpOBBMH HB JlyXBX nOCBAmCHM paSoXbl B. A. SaHKOBOH (1958, 
1966). Eojibiiioe BHHMBHHe H 3 yHeHHK) MoxoBOro noKposa OonoxHwx axocHcxeM KapejiHH 
yaeJiflexcH OonoxoBenaMH (lOpKOBCKaa, 1967; Mbkchmob, 1988, h ap.). 

B pesyjibxaxe o6o6meHHa Bcero HMciomeroca MaxepHana no jiHCxocxeOejibHWM mxbm 
KapejiHH 6bui cocxaBJieH CHCxeMaxHHCCKHH chhcok, HacHHxuBaioinHH 426 bhaob (Bojiko- 
BB, Mbkchmob, 1993), b KoxopoM npHBOAHxca hx pacnpocxpaneuHe no 12 (fiJiopHcxHHec- 
khm paHOHBM, BbiACJieHHbiM M. Jl. PaMencKOH (1960). OxMeHeHHaa pa6oxa cxajia hckjik)- 
HHXeJIbHO BaXHOH AJia OXCHBJieHHfl 6pH04)JlOpHCXHHeCKHX HCCJieAOBBHHH B perHOHe H 
cjiyxHX opneHXHpoM npH cpaBHHxeJibHo-(i)JiopHCXHHecKHx HCCJienoBaHHHx. B Hacxoamee 
BpeMH Onj^JlHKOBBHbl aHHOXHpOBBHHWe CHHCKH MOXOOOpBSHblX BanOBCflHHKa «KHBaH» 

(MaKCHMOB H Ap., 1995), naanaapBCKoro HauHOHajibHoro napxa (Mbkchmob, 1995) h 
60J10X 3aKa3HHKa KoHBy-JIaM6acyo (Mbkchmob h Ap., 1997). B 1997 r. 6buiH hccjicao- 
BaHbi 6pHo4)jiopbi npocKXHpyeMfaix k oxpaHC xeppHxopHH b npcACJiax xbk HasbiBaeMoro 
«3ejieHoro noflca» baojib rpanHUbi c OHHJiaHAHeii: HanHOHajibHbix‘napKOB «KaneBajibc- 
khh», «Tyjioc», «KoHxaHOKH» h JiaHAUia^xnoro saKasHHKa «TojiBaapBH» (Mbkchmob h 
Ap., 1998a, 6), b 1998 r. — ocxpoBOB Benoro Mopa b 3aKa3HHKax «KepexbCKHH» h 
«IlIyHocxpoBCKHH» (Mbkchmob, Mbkchmobb, 1999). Ho Hacxoamero BpcMenn axH -pep- 
pHXOpHH BO {JlJlOpHCXHHeCKOM OXHOIUCHHH OblJIH COBepUieHHO HCHSyHeHHblMH. IlpOAOJl- 
xcaioxca HccjieAOBaHHa 6pHO(})Jiopbi KocxoMyKuicKoro sanoBeAHHKa h Apyrax oco6o 
oxpanaeMbix npnpoAHbix xeppKxopHH (OOFIT). 

B pe3yjibxaxe o6pa6oxKH repOapnbix c6opoB h npH ananHBe JiHxepaxypHbix hcxohhh- 
KOB 3a nocjieAHHe 3 roAa oOnapyaKCHo 22 hobmx bhab h 3 pbshobhahocxh: Campylium 
calcareum^ (Huuskonen, 1953; Wahiberg, 1998), Gymnostomum boreale (Nyholm, 
Heden^s, 1986), Sanionia orthothecioides (Hedenas, 1989), Plagiothecium nemorale 
(Mbkchmob h Ap., 1995), Bryum rutilans (Halonen, Ulvinen, 1996), B. intermedium, 
B. oblongum, salinum, Dicranum acutifolium, D. groenlandicum, Plagiomnium medium 
var. curvatulum. Orthotrichum affine, O. pylaisii. Polytrichum longisetum var. anomalum, 
Warnstorfia pseudostraminea (BejiKHHa, JlHxaneB, 1997), Pohlia annotina (HepHaAbesa, 
1997), Oligotrichum hercynicum, Dicranella rufescens (BoftnyK, 1998), Fissidens pusil- 
lus. Polytrichum alpinum vat. fragile (Mbkchmob, Mbkchmobb, 1998, 1999), Anoectan- 
gium aestivum, Campylium radicale, Seligeria campylopoda (Wahiberg, 1998), Pohlia 
andalusica (TojiBaapBH, c6op A. H. Mbkchmobb, 1998 r.: repOapnii HHCXHxyxa Ohojiofhh 
KapejibCKoro HU PAH — AaJiee HB KHU PAH), Camptothecium lutescens (Huttunen, 
Wahiberg, 1999). HcKJiiOHeHbi H3 Opnoijijiopbi pernona Grimmia decipiens h Gymnosto¬ 
mum calcareum (Red Data Book., 1998). Tbkhm o6pa30M, b Hacxoamee BpcMa (Jijiopa 
jiHCxocxeOejibHbix mxob KapejiHH cocxaajiaex 446 bhaob. H3 hhx 109 xbkcohob (24 % 


' HoMeHKJiaxypa nHCT0CTe6enbHbix mxob npHBoaHTCx no padore M. C. HmaroBa, O. M. A(|)ohhhoh (1992). 
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(tjiopHCTMMecKHe paHOHLi KapeJiHM (no; PaMeHCKas, I960). 

/ — CcBepo-BanajiHbiH ropHuii (IlaaHaapBH}; 2 — TonosepcKO-KeperbosepcKHit, 3 — KyuTOsepcKO-ilecKoaepcicHH, 4 — 
EenoMopcKHii, 5 — Bi>iro3epcKHK (2~S — CeBepnaa KapeaMa); 6 — CyHCKO-CyoapucKHii (3anaAHaa KapejiHa); 7 — 
SaoHexcKHH OaoHCBibe); 8 — BcmoaepcKO-BoanoaepcKuu (BocroMHaa Kapejina); 9 — BoAnnHcuiii (K)ro*BocTOHHaa Rape- 
aHa); JO — LUokuikhckhh (IIpHOHeatM); Ji — MeacoaepcKHii (lOxHaa KapeiiHa); 12 — MpHiiafloxcKHii (npKnaAoxbe). B 
cKo^Kax npHseaenu npHHarue HaMH HassaHMa 4>;iopHCTH')ecKHX pafioHoa, Koropue acaonuyioTca nanee a reKcre. 


6pH04)J10pbI KapeJIHH) BBJiaiOTCfl peflKHMH. HaCTHMHO flaHHbie no pCAKHM BHJ^aM MOXO- 
o6pa3Hbix npHBOflHTCH B «KpacHOH KHHre KapeBHH» (1995) h «Red Data Book of East 
Fennoscandia» (1998). 

B cTaxbe BnepBbie noapoSno HSJioxceHbi Bce H3BecTHbie na nacToamee BpeMH CBe;ieHHa 
o peflKHX nHCTOCTcGejibHbix Mxax KapejiHH c uejibio ouchkh cocTOflHHa hx MsynenHOCTH 
H oxpaHbi. ja^ia Kaxfloro BKXia yKasanbi: 1) KaTeropna peaKOCTH (1— AY — no o6menpH- 
HaxoH Me>K)iyHapo;iHOH cHCxcMe (Kpacnaa KHHra MCOn — The lUCN Plant Red Data 


2 KareropHH pcakocth: I — bkhu, KaxoAaiUHeca noa yrposoii HCMeanoBeHna; 2 — yasBHMue; 3 — peaxHe; 
4 — BHjiM c HeonpeaeneHHbiM CTatycoM, BepoatHO oTHOcamneca k oahoh m3 3 npeabiayiUHX KareropHti. no b 
KacToamee BpeMa HeflocraToaHo CBenenHii o6 hx cocroaHHH. 
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Book, 1978) H’no «KpacHOH KHHre PCOCP» (1988); 2) HaxoxflCHHe Ha rpaHHue apeana 
(b HeoSxoaHMbix cjiynaHx); 3) .MecTa c6opa BHjaa c yKasaHHCM ^JJiopHCTHHecKoro patioHa 
(cm. pHcyHOK) H ccbuiKOH Ha jiHTeparypHbiH hctohhhk hjih rep6apHH; 4) npoHspacraHHC 
Ha TOH HjiH HHOH OOIIT (npHHBTbi cJicjiyiomHe coKpameHHHi nHn — liaanaapBCKHM 
HauHOHajibHbiH napx, 3K — 3anoBeflHHK «KHBaM», Ka3 — KaHflajiaKiiicKHH sanoBeaHHK, 
KTIHIl — KaHCBaHbCKHH npocKTHpyeMbifi HauHonanbHbiH napx, BHTl — BoflnosepcKHH 
HauHOHajibHbiH napx). Handojice pe^KHMH (KareropHa 1) aBJiaioTca 3 BH^a: Eurhynchium 
striatulum. Orthotrichum urnigerum h Seligeria subimmersa. K KaTcropHH 2 HaMH 
OTHeCCHbl 15 BHflOB. 


PeAKHe BHAbi jiHCTOCTeGenbHbix mxob KapenHH 

Amblyodon dealbatus (Hedw.) Bruch et Schimp. in B. S. G. — 2. BaoHCKbe: THB^iHa 
(Brotherus, 1923; Ulvinen, 1967). 3a6oaoMeHHbie MecTOodnTaHHa, cbipwe CKanw, 6epera 

BOAOCMOB. 

Andreaea crassinervia Bruch. — 3. ElpiiJiaAOiKbe: >lKKHMa (Brotherus, 1923); Co- 
piaBana (Huuskonen, 1953); PayrojiaxTH, riyyrcajio (Wahlberg, 1998). Cbipwe h nepHO- 
AHHecKH yBJiaxHaeMbie ckjiohw CKaJi h xaMHU, He coAepacamHe KapGoHarOB. 

A. obovata Thed. — 3. IlaanaapsH: ropa KHBaxKa (Brotherus, 1923). BjiajxHbie cxanbi 
B anbnHHCKOM noace. TIHIl. 

Anoectangium aestivum (Hedw.) Mitt. — 3, IIpiiJiaAOHtbe: CoanjiaxiH, KopnHKajuiHO 
(Wahlberg, 1998). 

Antitrichia curtipendula (Hedw.) Brid. — 3. npHJiaAOXCbe: KypKHiioKH, BanaaM, 
CopiaBajia (Brotherus, 1923). SaoHeacbe: B6nH3H o3. CaHaan, Hurosepo (Bojikobb, 1972). 
CKajibi H xaMHH pasjiHHHbix nopofl, peace Ha cxBOJiax cxapbix aepeBbea. 

Arctoa fulvella (Dicks.) Bruch, et Schimp. in B. S. G. — 3. Ha loacHoil rpaHHue 
apeajia. IlaaHaapBH: ropa KuBaKKa (Brotherus, 1923). Ha MejiKoacMe cxajibHbix o6Ha- 
aceHHH H KaMHCH B ajibHHHCKOM noace. TIHIl. 

Atrichum flavisetum Mitt. (A. haussknechtii Jur. et Milde). — 3. IlpiviaAOKbe: 
Coprasajia, KHpbaaajiaxxH (Brotherus, 1923). Ha oGHaaceHHOH nonie no'6epery JlaAoac- 
CKoro 03. 

Aulacomnium turgidum (Wahlenb.) Schwaegr. — 3. Ha loacHOH rpaHHue apeana. 
IlaaHaapBH: KetiKKHBaapa (Brotherus, 1923). CesepHaa Kapejina: Benoe Mope, Keitib- 
jiyACKHH apxHneJiar: o-b Bonbuiofi Aca^JbCB (BejiKHua, JlHxaneB, 1997), o-b CtiAopoB 
(c6op A. H. MaKCHMOBa, 1998 r.), o-b PyccKHH Ky30B (c6op A. H. MaxcHMOBa, 
A. M. Kpbmjena, 1998 r.: rep6apHH HB KHU PAH). Ha CbipoH nOHBe h na noKpbiXbix 
noHBOH cxanbHbix o6HaaceHHax. [JHIJ, Ka3. 

Barbula unguiculata Hedw. — 3. IIpHJiaAoacbe: CopxaBana (Brotherus, 1923); 
CoaHJiaxxH (Huuskonen, 1953); KHpbananaxxH (Wahlberg, 1998). CesepHaa Kapeaua: 
Benoe Mope, KeMb-nyncKHH apxHnejiar: o-b HsGaHOH (BejiKHHa, JlHxaneB, 1997). Ha 
noHBe H AonoMHxoBbix cKajiax. Ka3. 

Brachythecium glareosum (Spruce) Schimp. in B. S. G. — 3. UpanaAOHCbe: Pycxeana 
(Brotherus, 1923); CyiicxaMO, CoaujiaxxH (Huuskonen, 1953). Ha Kap6oHaxHbix cxajiax 
H noHBe, B xeHH. 

B. turgidum (Hartm.) Kindb. — 3. IlaaHaapBH: KynbMaxKanypo (Tuomikoski, 1939). 
Ha eBxpo(|)Hbix 6ojioxax, no 6eperaM boaocmob, na cbipbix Jiyrax. Cesepnaa Kapejiua: 
Bejioe Mope, KeMb-nyflCKHH apxHnejiar: o-b Bojibrnofi Aca^JbeB (BejiKHHa, JIuxaneB, 
1997). Ka3, HHH. 

Bryum arcticum (R. Br.) Bruch et Schimp. in B. S. G. — 3. IlaaHaapBH: KefiKXHBaapa 
H Kopnejia (Brotherus, 1923); Kyonnaotta, TyoxHKyMny (Halonen, Ulvinen, 1996). Ha 
noMBe H B xpeiUHHax cxaribHbix riopou. /7///7. 

B. knowltonii Barnes (B. lacustre (Web. et Mohr) Bland, in Sturm). — 3. IIpHJia- 
AOXbe: CopxaBana (Brotherus, 1923); YKHHHeMH (Wahlberg, 1998). Hacbipoit necnaHOH 
noMBe no 6eperaM. 
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B. rutilans Brid. — 3. naanaxpsH: ropa AxBCHBaapa (Halonen, Ulvinen, 1996). 
CesepHaa Kapejina: Bejioe Mope, o-b KcMb-JiyacKHH (BejiKHHa, JlHxaneB, 1997). Kajib- 
ue4)HJibHbiH Me3oc|)HT. Ka3, UHIl. 

B. stirtonii Bruch et Schimp. in B. S. G. {B. elegans Brid. var. carinthiacum (B. S. G.) 
Breidl.; B. chibinense Schljak.). — 3. 3aoHexbe: KocajiMa, o3. YKiuesepo (Kotilainen, 
1944), IlpHJiaAOXbe: IlHnKiflpBH (Wahlberg, 1998). Ha MCJiKoacMe b Tpemnnax CKaji no 
6cpery 03epa. 

Campylium calcareum Crundw. et Nyh. — 2. IIpiuiaAOXbe: BanaaM, CopxaBaJia, 
PycKcajia (Brotherus, 1923); CoannaxTH, JlennaciopbH (Wahlberg, 1998). Ha Kap6oHaT- 
Hbix cKanax h noHBe. 

C. elodes (Lindb.) Kindb. (C. helodes Broth.). — 3. IlpHJiaAOXbe: CopiaBajia, Knpb- 
jiBajiaxTH (Brotherus, 1923). Ha xaMnax b BO^e. 

C. halleri (Hedw.) Lindb. {Campylophyllum halleri (Hedw.) Fleisch. ex Loeske). — 
3. naanaapsH: 03. naanaapBH (Brotherus, 1923); KueKKHBaapa, b BepxneM TenenHu 
pyHbH KneKKHnypo (Auer, 1942); KyonnaoiiH, BaapanaMnn, PHMnncyo, ceBepnbiH kohcu 
T yoxHKyMny (Halonen, Ulvinen, 1996). IlpHJiaAOXbe: CopTaBana, KHpbHBanaxTH (Brot¬ 
herus, 1923); CyncxaMO (Kotilainen, 1929; Huuskonen, 1953); ^oaaapa (Wahlberg, 
1998). Ha CKanax h xaMnax Kap6oHaxHbix nopoA- UHTl. 

Cinclidium subrotundum Lindb. — 3. IlaanaapsH: ropa KuBaxxa (Koponen, 1969); 
03. KyoncyapBH (BojiKOBa, 19816). CeBepnax KapenHx: b 10 km k loro-aanaay ox 
PpHAHHO, 6onoxo CojiHCHHoe (MaKCHMOB, 1988); Bejioe Mope, o-b KeMb-JiyacKHu 
(BejiKHHa, JlnxaHeB, 1997). EBXpo^JHbie 6onoxa. Ka3, TlHIl. 

Cirriphyllum tommasinii (Boul.) Grout (C. tenuinerve (Lindb.) Wijk et Marg.; C. vauc- 
heri (Schimp. in B. S. G.) Loeske ex Fleisch.). — 3. IIpHJiaAOXbe: CyiicxaMo, PycKeana 
(Huuskonen, 1953); JlennaciopbH (Wahlberg, 1998). Ha KapOonaxHbix CKajiax, b xchh. 

Conardia compacta (C. Mueil.) Robins. {Amblystegium compactum (C. Muell.) Aust., 
Rhynchostegiella compacta (C. Muell.) Loeske). — 2. 3aoHexbe: 03. Canaan, Benaa ropa 
6nH3 Thbahh (A6paMOBa, BonKOBa, 1974). flpHypoHen k KapGonaxHbiM nopoaaM h k 
B bixoaaM Ooraxbix ocnoBanHaMH nonBennux boa. 

Coscinodon cribrosus (Hedw.) Spruce. — 2. IlpiinaAOXbe: BanaaM (Brotherus, 1923). 
Ha cyxHx cKanax, ne coaepxcamnx KapdonaxoB. 

Ctenidium molluscum (Hedw.) Mitt. — 3. 3aoHexbe: SanoBeanuK «KHBaM», 03. Cyn- 
ao3epo (BonKOBa, Mbkchmob, 1995; Mbkchmob h ap., 1995). Cochhk CKanbUbin na 
oOnaxcennax aonoMHXOB no lOXcnoMy 6epery, b pacmenHne na MenK03eMe. 3K. 

Desmatodon latifolius (Hedw.) Brid. — 3. IlaaHaxpBH: KynbMaKKanypo (Tuomikoski, 
1939). IIpHaaaoKbe: CopxaBana (Vaarama, 1939; Huuskonen, 1953). Ha KapSonaxHwx 
CKanax, a xaxxce cnanuax. Finn. 

Dicranella humilis Ruthe. — 3. naanaxpsH: ceBepo-BocxoHHbin ckaoh IlanoBaapa 
(Auer, 1942). IIpHaaaoxbe: PycKeana (Wahlberg, 1998). Ha Bnaxcnon noMBC. 77/7/7. 

D. rufescens (Dicks.) Schimp. — 3. CeBepnax KapeaHx; o3. Cyanosepo, b oKpecx- 
Hocxxx a. Cyanosepo (BonnyK, 1998). Ha cbipoit mnnHcxon n necnanoH noMBe, no 
oxKocaM KanaB. KflMTI. 

Dicranodontium denudatum (Brid.) Britt, in Williams. — 2, IIpHOHeKbe: noc. Kaap- 
UHXHbiH (BonKOBa, 1972). Ha mnnon apeBecnne, xop(|)HHHcxoH noHBe b necy, na 
aaxenennbix Bnaxcnux n ne coaepxcautnx KapOonaxoB CKanax. 

Didymodon icmadophyllus (Schimp. ex C. Muell.) Saito. — 3. IlaanaxpsH: HanonH- 
CMH (Brotherus, 1923). IIpiiaaaoKbe: nanKbapsH (Kotilainen, 1929; Jensen, 1939; 
Tuomikoski, 1939). 3aoHexbe: Thbahh (Brotherus, 1923; Jensen, 1939). Ha cbipbix 
CKanax, no SeperaM boaocmob, b panone pasBHxnx KapOonaxnbix nopoa. 77/7/7. 

D. rigidulus Hedw. — 3. IlaaHaxpBH: PycKeaKannno (Tuomikoski, 1939); Mhhxioh- 
OKH (Auer, 1942). IlpHJiaaoKbe: IlxnKbxpBH (Brotherus, 1923). 3aoHexbe: aanoBeanuK 
«KHBaH» (MaKCHMOB H apM 1995). Ha oOnaxenHxx KapSonaxnbix nopoa, b pacmenHHax 
na MenKOseMe. 77/777, 3K 

Diphyscium foliosum (Hedw.) Mohr (D. sessile Lindb.). — 3. ITaanaxpsH: ropa 
KHBaKKa (Brotherus, 1923). Ha noHBC, b anbnHHCKOM noxce. 77/7/7. 
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Discelium nudum (Dicks.) Brid. — 3. IIpHJiaAOXbe: CopraBana, CoaHjiaxTH (Brothe- 
nis, 1923); JlacKena (Wahlberg, 1998); CajiMH (Huuskonen, 1953; Wahlberg, 1998). 
lOxHax KapejiHx: KHHaacoBo (Bojikobb, 19816). CesepHaa KapejiHx: 03. CyAHoaepo, 
b6ah3h A- CyAH03epo (BoftqyK, 1998). Ha OTKpbiToii oGnaxcHHOH BAaxcHofi, npeHMymec- 
tbchho rAHHHCTOH HOMBc no CcpcraM boaocmob, OTKocaM KaHaa. KUHTl. 

Distichium inclinatum (Hedw.) Bruch et Schimp. in B. S. G. — 3. IlaaHaxpBH: 
03. riaaHaapBH, KyonnaoHH (Brotherus, 1923; Tuomikoski, 1939). SaoHCKbe: IlepTHaBO- 
AOK (Brotherus, 1923). PacxeT na BAaxHwx CKanax, KaMuax, xaK npaBHJio, Kap6oHaTHbix 
nopOA H 6oraTOH ocHOBaHuaMH noHBe no 6eperaM. UHII. 

Dryptodon patens (Hedw.) Brid. {Grimmia patens (Hedw.) Bruch et Schimp. in 
B. S. G.). — 3. IlpHJiaAOKbe: CopraBana, KupbaBanaxm (Brotherus, 1923); HMunnaxTH, 
XHHCbapBH (Wahlberg, 1998). Ha cxanax, npeHMymecTBeHHO cboGoahmx or Kap6oHaT- 

HblX nOpOA HAH 6eAHbIX HMH. 

Encalypta mutica Hag. — 3. IlaaHaxpBH: Kyonnaoiia (Tuomikoski, 1939; Halonen, 
Ulvinen, 1996). 3aoHexbe: Thbahh (c6op A. Kullhem, 1863 r,; H, det D. Horton, 1979). 
Ha ocBemeHHbix cKanax h 3 Kap6oHaTHbix nopoA. UHII. 

E. procera Bruch. — 3. UaaHasipBH; o3. riaaHaapBH, Kyonnaofta, KeiiKKHBaapa 
(Brotherus, 1923); Mhhtiokockh, KyAbwaKKanypo, AxBeHBaapanaMnH, KcHKKHBaapa 
(Tuomikoski, 1939); CoBahoKH MCxcAy KyAbMaKKanypo h TepaaflpBH (Auer, 1942). 
IIpHAaAOACbe: PycKcana (Brotherus, 1923; Wahlberg, 1998). Ha yBAaxcHeHHbix, npeHwy- 
mecTBCHHo Kap6oHaTHbix CAaHucBbix cKanax. [IHfl. 

E. spathulata C. Muell. {E. rhaptocarpa var. spathulata (C. Muell.) Husn.). — 3. 
npHABAOKbe: CyHcraMo (Jensen, 1939; Huuskonen, 1953); Jlennaciopba (Wahlberg, 
1998). Ha AOAOMHTax. 

Eurhynchium angustirete (Broth.) T. Kop. (E. zetterstedtii Stoerm.). — 2. Ha boctom- 
Hoii rpaHHue apeana. IIpHAaAOXbe: CyHcrawo (Koponen, 1964, 1967). B KpynnorpaBHbix 
Aecax Ha rywycoBOH noHse. 

E. praelongum (Hedw.) Schimp, in B. S. G. — 3. IIpiinaAOKbe: KypKHHOKH (Brot¬ 
herus, 1923); HMnHAaxTH, CaAMH (Huuskonen, 1953). npHOHexcbe: IleAaceAbra, ropa 
}KeAe3Haa (c6op K). Jl. UnHaepAHHra, 1930 r.; LE). B CMemaHHbix necax c xopouio 

pa3BHTbIM TpaBHHblM HOKpOBOM, HB nOHBC, BBAeXCe H Ha nOKpblTblX AeCHOH nOACTHAKOH 
CKanax h KaMHxx. 

E. striatulum (Spruce) Schimp. in B. S. G. — 1. Ha boctohhoh ipaHHue apeana. 
3aOHexbe: Benaa ropa 6ah3 Thbahh (AOpaMoaa, BoAKOBa, 1974). Ha KaMuax h cxanax 
KapOoHaTHbix nopoA, a xeHH. 

Fissidens pusillus (Wils.) Milde. — 2. Ha ceaepHOH rpaHHue apeaAa. IIpHOHexbe: 
p. JlococHHKa B SeneHOH 30He r. nexpo3aBOACKa (Mbkchmob, MaxcHMOBa, 1998). B pycAe 
peKH Ha KpynH03epHHCXbix xaMHax h 3 apxeiicKHx rpaHHXOB c BKpanAeHHHMH noAesoro 
innaxa. 

Fontinalis squamosa Hedw. — 3. CcBepHaa KapeJinx: XH3K03epo, p. XxMe (Boakobb, 
1972); Hioxna (c6opbi JI. A. Boakoboh, 1975 r.; LE); 03. CpeAHee .HaxBo (BoHMyK, 1998), 
Ha KBMHax b BOAocMax. KTIHII. 

Grimmia anodon Bruch et Schimp. in B. S. G. — 3. IIpiiAaAOKbe: CoanAaxxH, 
KopnHKariAHO (Brotherus, 1923); CopraBana, riHXKHpaHxa (Wahlberg, 1998). Ha xapOo- 
HaxHbix cyxHX ocBemeuHbix cxanax. 

G. donniana Sm. — 3. IlaaHaHpBH: ropa KHBaKxa (Brotherus, 1923). B aribnHHCKOM 
noace hb cyxHX, He coAepxcauiHx KapOonaroB cxanax. CeBepnax KapeAHx: Benoe Mope, 
o-B KeMb-AyACKHii (BenKHHa, JIuxancB, 1997). Ka3, flfifl. 

G. elatior Bruch ex Bals. et De Not. — 3. IIpHAaAoxcbe: ilKKHMa, KHpbaBanaxxH 
(Brotherus, 1923); CopraBana, HMnnnaxrH, Coannaxm (Brotherus, 1923; Huuskonen, 
1953); CyncraMO (Huuskonen, 1953); KypKHHOKH, PycKeana, KopnHKanAHO (Wahlberg, 
1998). Ha cyxHx ocBemcHHbix, peace yBAaxneHHWX cxanax h KaMuax khcawx nopoA. 

G. hartmanii Schimp. — 3. lIpHAaAOxcbe: KypKHHOKH (Brotherus, 1923); CoaHAaxxH 
(Huuskonen, 1953; Vitikainen, 1969); CopraBana (Wahlberg, 1998). Ha cyxHX sareHen- 
Hbix CKanax h KaMHHX khcabix hah 6eAHbix xapOoHaraMH nopoA. 
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G. incurva Schwaegr. — 3. naanaspsH: ropa KasaKKa (Brotherus, 1923). Ilpiuia- 
Aox^be: CyficTaMO (Huuskonen, 1953). Ha CKanax h3 khcjimx nopofl, npeHMymecTBCHHO 
B aJibnaacKOM noace. riHlJ. 

G. montana Bruch et Schimp. in B. S. G. — 3. naauaapBH: OpTsacrynTypH (Tuomi- 
koski, 1939). Ha cxanax, xaMnax ne coAcpacamax KajibUHa nopOA. TlHn. 

G. pulvinata (Hedw.) Sm. — 3. IIpiuiaAoxbe: CyflcxaMo (Huuskonen, 1953). Ha 
CKanax. 

G. unicolor Hook, in Grev. — 3. IIpHJiaAOKbe: KypKHHOKH, .HKKHMa, HMoanaxTH 
(Brotherus, 1923); HaTicapaHTa (Wahlberg, 1998). Ha BJiaacHbix cxanax npeawymecTBCH- 
HO CHAHKaTHbIX HOpOA- 

Gymnostomum boreale Nyholm et Hedenaes. — 2. IlaaHaxpBM: KynbMaKKanypo b 
6acceHHe CoBaiioKH (Nyholm, Hedenas, 1986; Halonen, Ulvinen, 1996). Ha AonoMarax. 

nun. 

Hamatocaulis lapponicus (NorrI.) Hedenaes (Drepanocladus lapponicus (Norrl.) 
Z. Smirn.). — 3. IIpHAaAOXbe: KypKaaoKH, Coannaxia (Brotherus, 1923); Tepay 
(Wahlberg, 1998). CeBepuaa KapenHx: KoKKocanwa (c6opbi JT. A. Cokoaobob, B. JQ[. JIo- 
naxana, 1929 r.: LE). 3aoHexbe; Koanesepo, RDcxoaepo (c6opbi M. C. Boa, 1955r.: LE). 
EBXpo{J)Hbie yaacxKB 6 oaox. 

Herzogiella striatella (Brid.) Iwats. — 3. llpHAaAOXbe: flaAK-bapBa, Copxaeana 
(Huuskonen, 1953). Ha BnaxcHoa, 6oraxoa ryiaycoM noMBe, b xeaa. 

Homalia besseri Lob. {Neckera besseri (Lob.) Jur.). — 3. IIpiiAaAOXbe: Copxa- 
Bana, HMnanaxxa (Brotherus, 1923); CyacxaMO, CoaHAaxxa, llaAK'bapBa (Brotherus, 
1923; Huuskonen, 1953); KapbaBaAaxxa, KopnaxanAao, JTennaciopba, HaxKapaHxa 
(Wahlberg, 1998). SaoneHCbe: o-b Cyacapb (Kotilainen, 1944; Fagersten, Haapasaari, 
1966)^ Ha CKanax a KaMaax paananabix ropabix nopoA, b ochobhom aa AonoMaxax, 
B xeaa. 

Hymenostylium recurvirostre (Hedw.) Dix. (//. curvirostre Mitt.). — 3. llaaHaHpBH: 
03. naaaaapBa (Brotherus, 1923; Tuomikoski, 1939); KynbMaKKanypo (Tuomikoski, 
1939). IIpHnaAOXbe: KapbaBanaxxa (Wahlberg, 1998). Ha Kap6oaaxabix CKanax a 
KaMaax. flHn. 

Hypnum callichroum Funck ex Brid. — 3. naanasipBH: 03. HaanaapBa, Kyonnaoaa 
(Brotherus, 1923). Ha yanaacacaabix KaMaax a CKanax pasnanabix ropabix nopoA- 
Cesepnaa KapejiHs: Benoe Mope, o-b KcMb-nyACKaa (BenKaaa, JlaxaneB, 1997). Ka3, 

nun. 

H. hamulosum Schimp. in B. S. G. — 3. HaanaapBa: 03. HaanaapBa (Tuomikoski, 
1939; Auer, 1942). HpanaAoxcbe: CyacxaMO (Huuskonen, 1953). Ha CKanax a3 Kap6o- 
aaxabix nopoA. FJHn. 

H. vaucheri Lesq. — 3. HaanaapBa: o3, Haanaapea, PyCKeaKannao (Brotherus, 1923; 
MaKCBMOB, 1995). HpnAaAOXbe: Coaanaxxa, KopnaKannao (Wahlberg, 1998). Odaa- 
xeaaa aoaombxob, aa MenK03eMe. TlHn. 

Myrinia pulvinata (Wahlenb.) Schimp. — 2. Haanaapen: BapxaonaMna, p. OynaaKa 
(Ulvinen, 1993). iOro-BocTonnaa Kapenna: r. HyAox, p. BoAna (BonKosa, 1978). Ha 
Kopaax a b ocHOBanaa cxboaob AcpeBbea b noiiMe peK. flHn. 

Myurella tenerrima (Brid.) Lindb. — 3. Haanaapen: 03. HaanaapBa, Kyonnaoaa, 
CosaaoKH, MycxanaMna (Brotherus, 1923); KoBacnypo (Auer, 1942). Ha Bnaacabix 
Kap6oHaxHbix CKanax a cnanuax. UHTI. 

Neckera crispa Hedw. — 3. Haanaapan: AxeeaBaapa (Tuomikoski, 1939); 03. Haa- 
aaapBH (MaKCHMOB, 1995). HpnjiaAoacbe: CopxaBana, KapbaBanaxxa, CyacxaMO (Brot¬ 
herus, 1923; Huuskonen, 1953); Coaanaxxa (Huuskonen, 1953), Xaaxona, Tepsy, 
JIacKena, KopnaKannao, Jlennactopba, XaacbapBH (Wahlberg, 1998). SaoneKbe: Jlax- 
M03epo, Benaa Fopa (Brotherus, 1923). HpeaMymecxBenHO aa Kap6oHaxHbix CKanax, peace 
aa cxBonax cxapbix AepcBbCB. TIHIl. 

N. pennata Hedw. — 3. HpnnaAOiKbe: BanaaM, ^KKHMa (Brotherus, 1923); Kapbasa- 
naxxa, Copxaeana, KopnaKannao (Wahlberg, 1998). Saonexcbe: 3anoBeAHaK «KaBaH» 
(Brotherus, 1923; MaKcaMOB a Ap-, 1995); HepxaaBonoK, ^aaaoBa ropa (Brotherus, 


73 



1923); OKpecTHOCTH Thbahh (BojiKOBa, 1981a). Ha cxBOjiax cxapbix aepeBbeB, pexce Ha 
CKajiax. 3K. 

Orthothecium chryseon (Schwaegr. ex Schultes) Schimp. in B. S. G. — 3. IlaaHaHp* 
bh: 03. naanaapBH, Kyonnaona (Brotherus, 1923); loxcHbifi 6eper, cpexiHaa nacxb (Auer, 
1942); p. MaHxioHOKH, OHXOHBaapa, 03. naanaapBH (Auer, 1942). IlpHJiaAOKbe: Kupb- 
BBajiaxxH (Wahlberg, 1998). Ha BjiaxHbix cjianueBbix h Kap6oHaxHbix cxanax, pexe na 
BiiaxcHOH noHBe. riHIl. 

O. rufescens (Brid.) Schimp. in B. S. G. — 3. naaHaapBM: Mexcjiy IlaaHaapBH h 
C oBaapBH, KyjibMaKxanypo (Brotherus, 1923; Tuomikoski, 1939); TyHxypHJiaMnn, Kchk- 
KHBaapa (Auer, 1942). Ha BJiaxcHbix cxanax h xaiunax Kap6oHaxHbix nopoa. HHU. 

Orthotrichum cupulatum Brid. — 3. IIpHJiaaoKbe: najiKT>HpBH (Brotherus, 1923; 
Hinneri, 1976). SaoHeacbe: OKpecxHocxH TuBaHH, Bejiaa Fopa (Brotherus, 1923); THBana 
(Hinneri, 1976). Ha xapGoHaxHbix cxanax. 

0. pollens Bruch ex Brid. — 3. Ilpiuiaaoxbe: CopxaBana, KHpbaBariaxxji (Brot¬ 
herus, 1923; Hinneri, 1976). BocTOHHaa Kapenna: noc. HecnaHoe (c6opbi Jl. A. Boji- 
KOBOH, 1976 r.; LE). Ha cxBOJiax uiHpoKonHcxBeHHbix nopoa aepeBbes, HHoraa Ha 
KBMHaX. 

O. urnigerum Myr. — 1. Ilpiiaaaoxbe: Copxasajia (Hinneri, 1976). Ha 3axeHeHHbix 
cKajiax. 

Paraleucobryum sauteri (Bruch et Schimp. in B. S. G.) Loeske. — 2. 3aoHe%be: 
o-B Cyficapb (BoaxoBa, 1972F Ha xaMeHMcxoM cy6cxpaxe XHcabix nopoa b CMeiuaHHOM 
cocHaxe seaeHOMOujHOM bmccxc c Tortella tortuosa h Brachythecium populeum. 

Philonotis amellii Husn. (P. capillaris Lindb.). — 3. IIpHaaaoKbe: HxKHMa, Copxa¬ 
Bana (Brotherus, 1923); CoannaxxH (Huuskonen, 1953); KHpbBanaxxH (Wahlberg, 1998). 
Ha BnaxHOH, o6orameHHOH ryiuycoM nonae. 

P. fontana (Hedw.) Brid. var./alcata (Hook.) Brid. (P. calcarea (Bruch et Schimp. in 
B. S. G.) Schimp.). — 4. IlaaHaapBH: 03. HaanaapSH, HoxHcyo; KopeacapsH, CosaapsH, 
OHXOHBaapa (Tuomikoski, 1939; Auer, 1942). llpHJiaaoxbe: CyiicxaMO, Jlennaciopba 
(Huuskonen, 1953); Banaawi (Wahlberg, 1998). Saonexbe: ceBepHbiii 6eper OneaccKoro 
03., KapaneBo (BoaxoBa, Muxchmob, 1993). Ho 6eperaM BoaoewoB Ha cyxoH, 6oraxoH 
xap6oHaxaMH poMBe, Ha cbipux ayrax, b Mecxax Buxoaa xaioHCBbix Boa. /77//7. 

Physcomitrium sphaericum (Ludw.) Brid. — 3. IIpiiaaaojKbe: KypxHHoxH (Brotherus, 
1923); Copxasaaa (Huuskonen, 1953). Ha oCnaxccHHOH raHHHCxo-HaoBaxoii nouB^ no 
6eperaM BoaocMOB. 

Plagiobryum zieri (Hedw.) Lindb. — 3. IlaaHaxpBH: o3. naanaspBU, p. Mhhxiohoxh, 
p. XeuxxaHOKH (Tuomikoski, 1939). Ha caanueBbix cxanax. DHU. 

Plagiomnium affine (Bland.) T. Kop. — 3. IIpHaaaoKbe: CyiicxaMO (Tuomikoski, 
1936; Koponen, 1968). B nanonBCHHOM noxpoBe aecos xpaeaHoro XHna. 

P. drummondii (Bruch et Schimp.) T. Kop. — 3. Ilpiiaaaoxbe: CopxaBana, naaxb- 
apBH (Brotherus, 1923; Tuomikoski, 1939; Koponen, 1968); KHpbJiBaaaxxH, XHHCbapBH 
(Wahlberg, 1998). 3aoHe%be: 3anoBeaHHx «KHBaH», no 6epery HenxHHa pyuba (MaxcH- 
MOB H apM 1995); Canaan (c6opbi Jl. H. CaBHH, 1920 r.: LE). npHOHe%be: FlexposaBoacK 
(Brotherus, 1923). Ha BaaxcHoft noHBC. 3K. 

Plagiothecium plathyphyllum Moenk. — 4. IIpHaaaoxcbe: CoauaaxxH, KopnnxaaaHO 
(Huuskonen, 1953). B Moxpwx h BaaxHbix Mecxoo6HxaHHax: Ha cxaaax, na noHBe Baecax, 
oxoao pyMbCB h BoaonaaoB. 

Platydictya confervoides (Brid.) Crum {Amblystegiella confervoides (Brid.) Loes¬ 
ke). — 2. IIpHaaaoiKbe: oxpecxnocxH r. CopxaBana, Mexcay JlaxxaaaMHH h XanH 
(Brotherus, 1923). Ha cxaaax h xawHax h3 xapGonaxHbix nopoa Han na caannax, b 

XCHH. 

Platygyrium repens (Brid.) Schimp. in B. S. G. — 4. CeBepHax KapejiHx: 03. Cero- 
3epo, Me)Kay noc. IlaaaHbi h noc. Canaanbi (c6op Jl. H. CaBHH, 1921 r.: LE). 3aoHexbe: 
KoHHe3epo, KocaaMa (Brotherus, 1923); o3. Canaan, THsaHH (c6op Jl. H. CaBHH, 1920 r.: 
LE); 03, KoHHeaepo, llIyHcxaa Hyna (c6op Jl. A. BoaxoBOH, 1973 r.: LE). Ilpiinaaoxcbe: 
KypxHHOXH, CopxaBana, HaaxbapBH, CoanaaxxH (Brotherus, 1923); CyiicxaMO (Huusko- 
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nen, 1953); FlyKHHHHeMH, CaHKanjiaMnH, KHpbaBajiaxTH, Pycxeana, Ahohhcmh, KopKe- 
aHHCMH (Wahlberg, 1998). B tchh xbohhmx h cMeuiaHHwx jiecoB Ha 6oraTOH yBJiaacHeH- 
HOH noHBe, Banexce, raHJioH jipeBecHHe, na hmax h KOpHSx aepeBbCB. 

Pleuridium subulatum (Hedw.) Rabenh. (P, alternifolium (Hedw.) Brid.). — 3. IIpH- 
jiaaojKbe: CopraBana, KHpbHBanaxTH (Brotherus, 1923). IlamHH, nojia, Ha yajiaacHCHHOH 
noMBe. 

Pohlia annotina (Hedw.) Lindb. — 3. H)%Hafl Kapejina: noc. Maxpocbi (Hepna^lbeBa, 

1997) . Ha BJiaxcHOH necnaHOH hombc. 

P. camptotrachela (Ren. et Card.) Broth. (P. grandiflora H. Lindb.). — 3. IlaanaAp- 
bh: MaHTiOTynxypH (Tuomikoski, 1939). Ilpiuiaztoxcbe: KacnacejibKa, XuHCbapBH (Tu- 
omikoski, 1935a). Ha BJiaxcHOH necnaHOH noMse. UHTl. 

P. obtusifolia (Brid.) L. Koch (P. cucullata (Schwaegr.) Lindb.). — 3. IlaaHaxpBH: 
ropa KHBaxKa (Brotherus, 1923). IIpHJiaflOJKbe: yxHHHeMH, Pycxeana (Wahlberg, 1998). 
Ha anaxcHOH noHBe. riHIJ. 

Polytrichum formosum Hedw. — 3. Ilpiuiaiioxbe: KypxHHOXH, najixbapBH (Brothe¬ 
rus, 1923); riHXxapaHxa, Copxasana, HMnnnaxxH, KnpbaBanaxxH, XHUcbapBu (Wahlberg, 

1998) : K)ro*BocxoHHafl Kapejiux: noc. Ky6oBO, p. Bonna (c6opbi JI. A. BonxoBOH, 
1976 r.: LE). Ha noHBe, b pacLuejiHHax xaMeHHCxbix oGnaxceHHH b xbomhux h cMemaHHbix 
Jiecax. 

P. hyperboreum R. Br. — 3. ElaanaHpBH: ropa HyopyHCH (Kalliola, 1939). riHIl. 
Pseudephemerum nitidum (Hedw.) Loeske. — 3. Ha ceaepHOH ipaHHue apeana.. 
lOKHaa KapejiHH: n. KuHnacoBO, 6eper p. lUyH (AGpaMOB, BonxoBa, 1984; c6opbi 
A. H. MaxcHMOBa h T. A. MaxcHMOBoii, 1996, 1997 rr.: LE). Ha odnaaceMHOH rnMHHCxoH 
noMBe no cxjiOHy loro-sanaflHOH axcnosHUHn x pexe. 

Vseudotaxiphyllum elegans (Brid.) Iwats. (Isopterygium elegans (Brid.) Lindb.). — 3. 
IIpHjiaAOKbe: CyflcxaMO (Huuskonen, 1953); XnHCbapBH (Tuomikoski, 1935a; Wahl¬ 
berg, 1998). K)ro-BoGTOHHaH Kapejina: noc. IIIajibcxHH, p. Bonna (Bonxoaa, 1979). Ha 
cyxHX cxanax, b xpemwHax h pacmenHHax Ha MenxoaeMe, b xchh. 

Racomitrium aquaticum (Brid. ex Schrad.) Brid. (P. protensum A. Braun). — 2. Ha 
bocxomhoh rpaHHue apeana. IIpifnaAOKbe; CyiicxaMO, CfliOHnBaapa, IleJuniHMnxH (Huus¬ 
konen, 1953); JlennncropbB (Wahlberg,. 1998). Ho 6eperaM BonoeMOB h pex, na nepno- 
AHHecxH sajiHBaeMbix boaom cxanbHbix o6HaxceHHBx h xaMHxx. 

R. heterostichum (Hedw.) Brid. — 3. Ha bocxohhom rpaHHue apeana. IIpiuiaAOXbe: 
Copxaaana, KnpbaBanaxxH (Brotherus, 1923). Ha oxxpwxwx cyxHx cxanax h3 nopon, He 
coAcpxcainnx xap6oHaxoB. 

Rhabdoweisia fugax (Hedw.) Bruch et Schimp. in B. S. G. (R. striata (Schrad.) 
Kindb.). — 3. IIpHjiaAOKbe: CyflcxaMo, Jlennaciopbfl (Huuskonen, 1953). Ha cxanax h3 
KHcnwx nopon. 

Rhynchostegium riparioides (Hedw.) C. Jens. (R. rusciforme Schimp. in B. S. G.). — 
3. IXaaHaapBH: 03. naanaapBH (Brotherus, 1923); p. Mbhxiohoxh (Tuomikoski, 1939; 
c6opbi A. H. MaxcHMOBa, 1997 r. h O. JI. KysHeuOBa, 1996 r.: rep6apHH HE KHU PAH). 
IlpMjiaAoxbe; CoannaxxH (Wahlberg, 1998). 3aoHexfae: Kocanwa (Brotherus, 1923). Ho 
6eperaM pex h 03ep, na xaMHHX h rHHnoH npesecHHe, b boac. /7///7. 

Schistidium flaccidum (De Not.) Lindb. (Grimmia flaccida (De Not.) Lindb.). — 
3. IIpiuiaAoxcbe: HwnHnaxxH (Brotherus, 1923); CoannaxxH (Huuskonen, 1953). Ceaep- 
naa KapejiHH: Benoe Mope, KeMb-nyACXHii apxHnenar: o-b H36hhoh (BenxHHa, JlHxaneB, 

1997) , Ha cyxHX ocBemcHHbix cxanax, cnoxeHHWx xHcnwMH noponaMK, Ka3. 

Seligeria brevifolia (Lindb.) Lindb. — 3. naanaapBu; 03. flaaHaapBH, Kyonnaoiia 

(Brotherus, 1923); KynbMaxxanypo, p. Mhhxiohoxh, Kopaacnaapa (Tuomikoski, 1939). 
Ha cnaHuax h BuxoAax xap6oHaxoB, b xchh. TlHn. 

S. campylopoda Kindb. in Macoun. — 2. IIpHJiaAOXbe: Jlennaciopba (Wahlberg, 

1998) . Ha BnaxHbix saxeneHHwx cxanax paanHHHbix ropnbix nopOA. 

S. donniana (Sm.) C. Muell. — 3. IlaaHaapBH: 03. riaanaapEH, KynbMaxxanypo, 
riHeHH-CHennHapBH, TyoxHxyMny (Tuomikoski, 1939). IIpiiJiaAOACbe: rianxbapBH (Brot¬ 
herus, 1923); Pycxeana (Brotherus, 1923; Huuskonen, 1953); CyhcxaMO (Huuskonen, 
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1953). B TCHH Ha BJiaxHbix MecToo6HTaHH«x, npeHMymecTBCHHO Ha xaMHflX h cxanax 
KapCoHaTHbix nopoA. riHU. 

S. subimmersa Lindb. — i. IlaaHaapBH: TyoxHKywny, IlHeHH-CHennHapBH (Tuomi- 
koski, 1939; Halonen, Ulvinen, 1996). Ha flOBOJibHO cyxHX cxanax. /7///7. 

S. tristichoides Kindb. — 3. naanaapsH; 03. IlaaHaapBH (Brotherus, 1923); Kyon- 
naoHa, KyjibMaKxanypo, CoBaapBH (Tuomikoski, 1939; Halonen, Ulvinen, 1996). Xapax- 
TcpcH ana cbipbix cKaji Kap6oHaTHbix nopoa. nun. 

Sphagnum denticulatum Brid. (5. auriculatum Schimp.). — 3. Ha boctohhoh rpaHHue 
apeajia. CesepHaa Kapejina: y noc. JIoyxH, p. Hepnaa (lOpKOBCKaa, 1967); 6ojioto 
«Aana-3MeHKa» k sanaay ot o3. Tynoc h 6eper p. KoponnH y 03. Tyjioc (c6opbi 
O. JI. Ky3HeuoBa, 1994 r. h A. H. MaxcHMOBa, 1997 r.: rep6apHH HE KHU PAH). 
Bbixoabi ipyHTOBbix BOfl Ha aana 6ojioTe; 3a6ojioHeHHbiH 6eper pexH, b Boae. 

S. imbricatum Hornsch. ex Russ. — 2. Ha boctohhoh rpaHHue apeana. SaoHexbe: 
Kanneceabra (CasHH, 1936). lOacHaa KapejiHa: a. EoabuiaKOBo (lOpKOBCKaa, 1967). Ha 
Me3o-eBTpo(|)Hbix ocoKOBbix H ocoKOBo-c4)arHOBbix ynacTKax 6oaoT. 

S. molle Sull. — 2. Ha boctohhoh rpaHHue apeana. Ilpiijiaaoxbe: XuncbapsH 
(Heikkila, Lindholm, 1988; c6opbi A. H. MaxcHMOBa h O. JI. KyBHeuosa, 1998 r.: rep6a- 
pHii HE KHU PAH). BanaaHaa Kapenua: KyonncMaa, 03. KyHBaapBH (Maksimov, 1995). 
Ha nepexoaHbix 6onoTax b OHepeTHHKOBO-ocoKOBo-c{J)arHOBbix huh MonHHHeBO-ocoKO- 
BO-nyuiHueBO-c{J>arHOBbix ueHosax, npeHMymecTBeHHO no 6eperaM osep. 

S. palustre L. — 2. Ha cesepHOH rpanHue apeana. lOxHaa Kapenna: BOCTOHHoe 
no6epexbe JlaaojKCKoro 03. OSxcaHCKoe necHHHecTBO (BonxoBa, MaxcHMOB, 1993), 
3a6onoHeHHbiH enbHHX. 

5. subnitens Russ, et Warnst. ex Warnst, — 4. Ha boctohhoh rpannue apeana. 
CesepHaa KapejiHa: EneTb03epo (lOpxoBcxaa, 1967; MaxcHMOB, 1988); 6onOTO «Aana- 
3MeHKa» X 3anany ot 03. Tynoc h 6eper p. KoponnH y 03. Tynoc (c6opbi O. JI. Ky3HeuoBa, 
1994 r. H A. H. MaxcHMOBa, 1997 r.: repCapHii HE KHU PAH). Ha Me30-eBTpo{i)Hbix 
aana 6onoTax, b npH6pex(Hbix nacTax 6onoTHbix o3ep. 

Splachnum vasculosum Hedw. — 3. IlaaHaapBH: 03. Haanaapsp (Auer, 1942); Ky- 
oncyapBH, 6onoTO Cynxacyo (BonxoBa, 19816); 03epo ^HeHH-HHepHaHc^apBH (MaxcH- 
MOB, 1995). CeBepHaa Kapenna: HopcJieeBcxoe (c6opfai JI. A. CoxonoBofi h B. XI. Jlona- 
THHa, 1929 r.: LE); Eenoe Mope, o-b KeMb-nyncxHH (EenxHHa, JlnxaneB, 1997). IIpHna- 
noacbe: KaxHcanMH, VxHHHeMH (Wahlberg, 1998). Ha xonpo^HnbHOM cyEcTpaTe. Ka3, 

nnn. 

Tayloria lingulata (Dicks.) Lindb. — 3. Ha iojkhoh ipaHHue apeana. naanaapsH: 
03. IlaaHaapBH (Tuomikoski, 1939; MaxcHMOB, 1995); p. CenfaxaiioxH, KeiixxHBaapa, 
KopBacBaapa (Tuomikoski, 1939); 03. KyoncyapBH, 6onoTO Cynxacyo (Bonxoaa, 19816). 
CeBepHaa Kapenna: Eenoe wope, o-b KeMb-nyncxHH (BenxHua, JlHxaneB, 1997). Ha 
BnaacHoii o6orameHHOH ryMycoM noHBC no 6eperaM pex h osep, na cBTpocJjHbix 6onoTax. 

Ka3, nnn. 

T. splachnoides (Schleich. ex Schwaegr.) Hook, — 3. naaHaapBH: 03. IlaaHaapBH, 
MaHTiOTyHTypH (Brotherus, 1923). Ha BnaxcHOH 6oraTOH i^MycoM noHse, b enbHHxe. 

nnn, 

Timmia megapolitana Hedw. var. bavarica (Hessl.) Brid. {T. bavarica Hessl,). — 2. 
3aoHexcbe: Kocansia, 03, YxiueBepo (Kotilainen, 1944). Ha cxanax, conepjxaiuHx xap6o- 

HaTbl, B TeHH. 

Tortula mucronifolia Schwaegr, — 3. IlaaHaapBH; 03. HaanaapsH, Pycxeaxannno 
(Brotherus, 1923). Ha ryMycHO-MenxoseMHOM MaTepnane cxanbHWX o6Ha)KeHHH. TlHIl. 

T. norvegicq (Web. f.) Wahlenb. ex Lindb. — 3. BocTOHHaa Kapenna: o3. Bonno 3 epo, 
HcaaxoBa 3aBOUb (Bonxosa, MaxcHMOB, 1993). Ha cyxoft necnanoH nonse. BHfl. 

Trematodon ambiguus (Hedw.) Hornsch. — 4. IIpHJiaAOXbe; yxHHHeMH (Brotherus, 
1923); Jlennaciopba, CanMH (Wahlberg, 1998). H)ro<BocTOHHaa Kapenna: noc. Ky6oBO, 
p. Bonna (Bonxosa, 1978). Ha BnaxcHOH necHaHoii, rnnuHCTOH nnH T0p(J)aHHCT0H noHse 
no 6eperaM, o6o4HHaM nopor, na nyrax, no OTXocaM xanas. 
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Ulota hutchinsiae (Sm.) Hammar (U. americana (P. Beauv.) Limpr.). — 3. npHJia- 
floxcbe; CopxaBana, KHpbaBanaxTH (Brotherus, 1923); XHHXOJia, KypKHHOKH (Wahlberg, 
1998). Ha cKanax khcjibix nopoxi, pexe na jjepeBbax. 

Warnstofia pseudostraminea (C. Muell.) Tuom. et T. Kop. — 3. Sana^Haa KapejiHs: 
KyojiHCMaa, OKpecxHocxH 03. HxxaapBH (Mbkchmob h ap., 1998a). CesepHaa Kapejina: 
BeJioe Mope, KeMb-JiyacKHH apXHnenar; o-b EojibuioH Aca^JbCB (EenKHHa, JlHxaMCB, 
1997); b6jih3h 03. CyaHosepo (BoiiHyK, 1998). B ymySncHHax c boaoh Mcxmy KopHSMH 
AepeBbeB no 6epery pexH h b ejibHHxe nepHHHHHKe. Ka3, KTIHn. 

Zygodon viridissimus (Dicks.) Brid. (Z. rupestris (Lindb. ex Hartm.) Lindb. ex Britt., 
Z. viridissimus var. rupestris Lindb. ex Hartm.). — 2. IIpiuiaAoacbe; CoanjiaxxH, Kop- 
nHKanAHO (Wahlberg, 1998). Saoneatbe: 03. CanAan, BocxoHHbiii 6eper ry6bi nananaxxa, 
6eper jDloAroH naMSw (Boakoba, 1972). Ha cxanax, coAep)KamHx Kap6oHaxbi. 

ripH aHanH3e pacnpocxpaHenHA peAKHX 6pHO(|)HxOB Ha xeppHXopHH KapenwH (cm. 
pHcyHOK) 6bino o6Hapy*eHO, 4xo paA mxob npoH3pacxaex xoabko b oahom H3 {t)AOpHc- 
XHHecKHx paHOHOB: B ripHAaAoxbe npoH3pacxaex 31 xaKOH bha, IlaaHaapBH — 15, 
SaoHejKbe — 6, CcBepHOH KapeAHH — 4, IOjkhoh KapenHH — 3, IIpHOHexbe — 2 h 
Bocxohhoh KapeAHH — 1. Ecxb peAKHe bhah, Koxopwe oAHOBpeMeHHo cxMenaroxca b 
2 paftoHax. B IlaaHaapBH h flpHAaAoxcbe npoH3pacxaiox 12 o6mHx bhaob, IlaaHaapBH h 
CeBepHOH KapeAHH, a xaxxe b OpHAaAOXbe h Saonexbe — no 6, IlpHAaAOJKbe h 
K)ro-BocxoHHOH KapeAHH — 3. 06mHMH Ana HaanaapsH h Saonexcba asAaioxca Distic- 
hium inclinatum h Encalypta mutica. Ana IlaaHaapBH h RDro-BocxoHHOH KapeAHH — 
Myrinia pulvinata, Toabko b IIpHAaAOJKbe h IOfo-Bocxomhoh KapeAHH oxMeHeHW 
Polytrichum formosum, Pseudotaxiphyllum elegans h Trematodon ambiguus, b IlpHAa- 
AOJKbe H CesepHOH KapeAHH — Barbula unguiculata h Schistidium flaccidum, b IlpHAa- 
AOXbe H Bocxomhoh KapeAHH — Orthotrichum pallens, b RpHnaAOxcbe h SanaAHOH 
KapeAHH — Sphagnum molle, b Saonexcbe h IOxchoh KapeAHH — Sphagnum imbricatum. 
8 peAKHX MXOB BCxpe4aioxca cpa3y b 3 c|)AopHCXHHecKHx paHonax: Didymodon icmadop- 
hyllus, D. rigidulus, Neckera crispa h Rhynchostegium riparioides npOH3pacxaiox b 
IlaaHaapBH, IlpHAaAoxbe h 3aoHe}Kbe; Splachnum vasculosum — b IlaanaapsH, Saonexbe 
H CeBepHOH KapeAHH; Hamatocaulis lapponicus, Platygyrium repens — b IIpHAaAOxcbe, 
SaoHeJKbe h CesepHOH KapeAHH; Discelium nudum — b IlpHAaAOXbe, IOxchoh KapeAHH 
H CeBepHOH KapeAHH. TaXHM o6pa30M, SoAbUlHHCXBO peAKHX 6pHO(t)HXOB COCpeAOXOHCHO 
B 2 caMbix 6oraxbix ^aophcxhhcckhx panonax: IlaaHaapBH (42 bhaa) h lipHAaAOXbe 
(65 bhaob). OxMeHeHHbie oco6eHHOCxH b pacnpocxpaHCHHH peAKHx AHcxocxe6eAbHbix 
MXOB KapeAHH, BcpoaxHee Bcero, CBa3aHbi c HCXopHen c|)opMHpoBaHHa ee 6pHO(})Aopbi. 

B Hacxoamee speMa HaH6oAee HaAOKHbiM cnoco6oM oxpaHW pcakhx bhaob o6menpH3- 
HAH MCXOA co3AaHHa cexH OORT. Ha oxpanaeMbix xeppHxopnax peraoHa npoH3pacxaex 
46 % peAKHX MXOB (h3 hhx b RaanaapBCKOM HauHOHanbHOM napKe oxMeneno 38 %, b Ka- 
AeBAAbCKOM — 4, BoAno3epcK0M — 1, KeMb-AyACKoii macxh KaHAanaKuicKoro sanoBeAHH- 
Ka — 8, B 3anoBeAHHKe «KHBa4» — 3 %). BbObiBaex xpCBory cyAbSa 6oAbuiHHCXBa peAKHx 
6pHO(})HXOB RpHABAOXCba, FAC HCX HH OAHOH KpynHOH OXpaHaeMOH XeppHXOpHH. 

EOAbUIHHCXBO peAKHX BHAOB AJIH XeppHXOpHH KapeAHH yKABblBaAOCb ({jHHCKHMH 
6pHOAoraMH b KOHue npouiAoro cxonexHa. C6opaMH nocneAHHx nex (nannHaa c 1970 r.) 
noAXBepjKAeHO nponapacxaHHe okoao 30 % peAKHx Moxoo6pa3Hbix. 3xo c6opbi JI. A. Boa- 
KOBOH, T. K. lOpKOBCKOH, A. H. MaKCHMOBB, T. A. MaKCHMOBOH H M. A. EOHHyK, xpa- 
Hamneca b repOapHH Aa6opaxopHH Goaoxhmx axocHcxeM HE KHR PAH h FepOapHH 
EHH (LE). 

B reorpa(|)HHecKOM oxHouieHHH peAKHe AHCxocxeOeAbHbie mxh KapeAHH oneHb neoA- 
HopoAHbi. RpHMHHa pcAKOCXH npHMepHO y 10 % CBaaaHA c Haxo}KAeHHeM hx ha rpaHHue 
apeanoB. Tak, na ceBepHoii rpaHHue CBoero pacnpocxpaneHna oxMeneHW Fissidens 
pusillusy Pseudephemerum nitidum h Sphagnum palustre, Ha bocxohhoh — Eurhynchium 
angustirete, E. striatulum, Racomitrium aquaticum, R. heterostichum. Sphagnum denticu- 
latum, S. imbricatum, S. molle h S. subnitens, Ha toxcHOH — Aulacomnium turgidum, 
Arctoa fulvella. EoAbuiHHCXBO peAKHX b pernone AHCxocxeOenbHbix mxob npHyponeno 
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npeHMymecTBCHHO k mcctom c napyuieHHbiM pacTHTejibHbiM noKpoBOM; k buxoabm 
cKajibHbix nopofl h ocoCchho k Kap6oHaTaM, k noAMUBaeMbiM 6eperaM BOflocMOB, a raxace 
K a30HaJIbHbIM 4)HT0UeH03aM, TaXHM KaK 6ojlOTHbie H flpyrHM. ToJlbKO 9 BHAOB H3 HHCJia 
pejiKHX coSpaHU b JiecHbix cooSmecTBax {Dicranodontium denudatum, Eurhynchium 
angustirete, E, praelongum, Herzogiella striatella. Orthotrichum pallens, Plagiomnium 
affine, P. drummondii, Platygyrium repens. Sphagnum palustre). 

TaKHM o6pa30M, b cocxaBC 6pHo4)jiopbi KapeJiHH, Hac4HTbiBaiomeH b Hacxoamee BpeMa 
446 JiHcxocxe6ejibHbix mxob, BwaBJicHw 109 peflKHx xaKCOHOs (107 bhaob h 2 pa3HOBHfl- 
hocxh). Ha oxpaHacMbix xeppHxopHsx npoH3pacxaex 46 % pcAKHx bhaob. C ucAbio 
oxpaHbi pcAKHX BHAOB Ha3peAa ocxpaa hcoOxoahmocxe co3AaHHa OOm b IlpHAaAoacbe, 
caMOM 6oraxoM (|xnopHCXH4ecKOM paHOHe KapcAHH. 

BbipaacacM HCKpCHHioio npH3HaxeAbHOcxb O. M. A(})ohhhoh 3a noMomb, oka3aHHyio 
npH noAxoxoBKe pyxonHCH cxaxbH, h Maxepnan, npeAOCxaBAeHHbiH no peAKHM BHAaM poAa 
Seligeria. 
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SUMMARY 

A list of rare Karelian mosses consisting of 109 taxa is presented. The category of rarity and 
location are specified for each species with references to the relevant publications or the herbarium 
samples examined along with their distribution in floristic areas proposed by M. L. Ramenskaya 
(1960), their growth in protected areas, and the ecological characteristics of the species. It is noted 
that large protected areas should be established as soon as possible in Priladozhye where the largest 
number (about 60 %) of rare moss species grows. 
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MOPOOJIOFHH H OCHOBHblE HAHPABJIEHHH 3BOJIK)UHH COUBETHH 
B FOm CAMPANULA {CAMPANULACEAE) 

V. P. VICTOROV. MORPHOLOGY AND THE PRINCIPAL EVOLUTIONARY TRENDS 
OF THE INFLORESCENCES IN THE GENUS CAMPANULA (CAMPANULACEAE) 

H3yMeHa Mop^ioiiorna couBeTuii KOJioKOJibHHKOB (Campanula s. 1.) na reppHTopuH Pocchh h conpeaejibHux 
rocyaapcTB. BbisBJienbi ocoSenHoexH HSMenHHBocTH hx CTpoeniM na nonyjiauHOHHOM ypOBue. 06cy}iuieHbi 
ocHOBHbie HanpaBneHHB 3 bo.iiiouhh. IloayMeHHbie jiaHHue Moryr 6brrb Hcno.iib30BaHbi b cucreMaTHKe poaa 
Campanula npexae Bcero ua ceKuuoHHOM ypoBue. 

K.nKmeBbie cnoBa: couBerHe, HSMCHHHBocTb, Campanula, 3boji}ouhb. 
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Phc. 1. CxeMU cHMnooManbHO (A) h MOHonoAHanbHO (5) B03o6HOBruiiomHxca npe;acTaBHTejieH poaa Campanula . 

a — maBHuS no6cr, 6 — no6er 2-ro nopnAxa, e — no6er 3-ro nopiUKa, e — KopneBHme, d — ^hct cpeaHHHOH (JrapMauun, 
e — HeuiyeBHaHUH hkct, x — uBeroHoxcKa, 3 — ocHOBauHe iviaBHoro KopHS. 


Pofl Campanula L. — o^hh h 3 Kpynnwx poflOB noKpbiToceMCHHbix pacxeHHH. Oh 
H acMHTbiBaex okojio 300 bhaob (<J>eAopoB, 1957). OAHaKO y HCCJieAOBaxejiefi poaa Hex 
CAHHoro MHeHHH o6 ero o6^eMe (OeAopoB, 1957, 1978; lUyAbKHHa, 1983; KoAaKOBCKHH, 
1991, 1995; OraHCCHH, 1996, Bhkxopob, 1998). B nocjicAHee BpcMst MHorae h3 bhaob 
noHHMaioxca oMCHb uiHpoKo, Macxb H3 HHX CBCAeHbi B CHHOHHMbi, HcKoxopbic paccMax- 
pHBaioxca B panre hoabhaob (OraHecan, 1996; Bhkxopob, 1997, 1998, h ap )- 

Ko.noKO.nbHHKH pacnpocxpaHCHbi HCKAioHHxeAbHO B CcBepHOM nojiymapHH, npcHMy- 
mecxBCHHO Ha KaBKa3e, b IlepeAHeH A3hh, b ropax SanaAHoii Eaponbi. Ohh npoHspacxaiox 
B pa3Hoo6pa3Hbix Mecxoo6HxaHHBx: b .necax, Ha Jiyrax, oxnacxH b cxenax, HaH6oAee mho- 
roHHCJicHHbi B ropax, b ajibnKHCKOM h cyOaAbnHHCKOM noacax. 3xo onpcAejiaex MHorooO- 
pa3He Hx )KH3HeHHbix 4)opM (UJyjibKHHa, 1978, 1983; Bhkxopob, 1991, 1993). Koaokojib- 
HHKH — MHOrOAeXHHe nOAH-, nACHO- hah MOHOKapnHMeCKHe, pCAKO OAHOAeXHHe XpaBS- 
HHCxbie pacxeHHs. B npeACAax pOAa moxcho BCxpexHXb pa3HbiexHnbi no6eroB: yAAHHCHHbie, 
noAyposexoHHbie h po3exo'4Hbie; paaBHBaiomHeca no moho-, ah- hah noAHUHKAHMecKOMy 
xHny H B03o6HOBAaK)mHeca moho- h CHMnoAHaAbHO (pHC. 1). B noAseMHoii c4)epe o6pa3y- 
exca OAHO- hah MHorornaBbiH KayACKC, KopoxKoe hah aahhhoc KopneBHme. Y oahhx bhaob 
rnaBHbiH KOpcHb coxpaHaexca b xchchhc Bceii xch3hh (C. tridentata Schreb., C. glomera- 
ta L.), y ApyrHX — xoabko na nepBbix axanax oHXorenesa (C. latifolia L., C. lactiflora 
Bieb.). CooxBexcxBCHHO 4)opMHpyexca cxepxcHeKopHCBaa, KHCxeKopneBaa hah OaxpoMHa- 
xaa KopHCBaa CHCxeMa. HepCAKo 5KH3HeHHaH (|)opMa BHAa 3HaHHxeAbHo MeHaexca b pa3AHH- 
Hbix 4)HxoueH03ax (PbicHH, PbiCHHa, 1987; Bhkxopob, 1991, 1993). 

BblCOK'aa ACKOpaXHBHOCXb KOAOKOABMHKOB H CAOJKHOCXb CXpOeHHa HX COUBeXHH 

npHBACKaAH BHHMaHHe MHorHX HCCACAOBaxcAeii (Gobel, 1928; Philipson, 1953; Carolin, 
1967; KoBOACBa, 1973; CyAaKOBa, 1983; UlyAbKHHa, 1983; Bhkxopob, Cokoaobb, 1994; 
Bhkxopob, HepHbiinoBa, 1996, h ap ). XapaKxepHCXHKH coubcxhh, AaHHbie hmh, hc BceiAa 
coBnaAaiox, a HHorAa h BecbMa npoxHBopeHHBW. TaK, W. Philipson (1953) h A. JI. Tax- 
xaAJKan (1966) cMHxaAH, mxo Ana Campanulaceae xapaKxepHbi paueMosHwe couBexHa, a 
R. Carolin (1967) — UHM03Hbie. T, B. KysHeuoBa (1985), ouenHsaa hx BarAaAw, oxmc- 
xHAa, Hxo Ha caMOM abac npaBbi Bce, xaK KaK nepBbie hmcah b BHAy rAaBHyio ocb couBexHa, 
Koxopaa y Campanulaceae nacxo OwBaex oxKpuxoH, a nocACAHHii — AHxa3HaAbHbie 
6oKOBbie pa3BexBAeHHa. A. Hmc (1964) couBexHa koaokoabhhkob oxhcc k nepexoAHOMy 
XHny MCXCAy paU[eM03HbIM H UHM03HbIM. 
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Phc. 2. Campanula sibirica. CnoxHoe coubcthc. 

HaMH HayncHW ocoSchhocth 
pajibHOH cHCTCMbi Bccx BHflOB poAa Cam¬ 
panula, npoHBpacxaiomHx Ha xeppHxopHH 
SbiBiiiero CCCP, a xaxxe pa^a bhaob h3 
flpypHx peraoHOB. MaxepHaji ;uia Hccjie- 
flOBaHHH co6MpajiH B npHpOflHbIX yCJlOBH- 
HX (MoCKOBCKaa o6ji., 3anajiHoe h Ccbc- 
po-3anajiHoe SaxaBKaabe, CcBepHaa Oce- 
XHa, ApMCHHH, PpySHB, KpbIM), B HHXOM- 
HHxax IloflMocKOBbH, a xaKxce aHajiHSH- 
poBajiH rep6apHbie o6pa3Hbi b kojihckuh- 
ax LE, MW, TBI, ERE, MOSP, Hhkhx- 
CKoro 6oxaHHMecKoro ca^a. IlojiyHeHHbie 
pe 3 yjibxaxbi noxasbiBaiox 6oHbmyK]! sapH- 
a6eHbHocxb cxpoeHHa coubcxhh kbk 
BHyxpH pofla, xax h b npeaejiax oxACJib- 
Hbix BHflOB. OAHaXO 6bIHH BbiaBJICHbl H 
o6mHe saKOHOMepHOcxH, 

y 6oHbmHHCxBa HsyneHHbix bhaob 
(|)JiopajibHaa o6Hacxb nacxo b chcxcmc no- 
6eroB saHHMaex SHaHHXCHbuoe mccxo. Y 
OflHOH rpynnw bhaob (C latifolia, C. col- 
lina Sims, C. sibirica L.) couBexHa saioia- 
flbiBaioxca xax Ha maBHOM no6ere, xax h 
Ha no6erax B03o6HOBHeHHa. Jlpyraa rpyn- 
na (C. ciliata Steven, C. tridentata, C. al- 
pina Jacq.) xapaKxe^Hsyexca flJiHxenbUbiM 
HapacxaHHCM rnaBnoro noGera, KoxopbiH 
HHKoraa He nepexoflHX k UBexcHHio, aBjia- 
acb noGeroM c HenojiHWM uhkjiom pa3BH- 
XHa. M3 na3yiiiHbix hohck tjjopMHpyioVca 
noGexH, necyutHe xojibKo BepxymeHHbiH 
UBexoK, hhGo oGeflHeHHoe couBexHe, co- 
cxoamee h3 2 —4(5) l^bcxxob. Y hckoxo- 
pbix BHflOB (C. bellidifolia Adam) noGerH 
2-ro nopa^txa xaxxe Moryx ocxaBaxbca bc- 
rexaxHBHbiMH. H xoraa noGera 3-ro no- 
paflxa 4)OpMHpyK)x ManouBexxoBbie co- 
UBexHa HHH OflHHOMHbie HBCXXH (pHC. 1). 
JJjin npeflcxaBHxeJicH pojua xapaxxepHW 4)poHflyjie3Hbie, npocxbie hhh cnoxcHbie coubc- 
XHH. ripocxbie coHBexHa xonoxojibHHXOB no 4)opMe aBnaioxca, xax npaBHJio, xhcxcbma- 

HblMH, CJlOXHbie - MeXeJIbMaXbIMH (pHC. 2, 3). 

Bham c mHpoxoH axonorHHecxoH aMnJiHxyaOH Moryx Hwexb h npocxbie, h cjio)k- 
Hbie couBexHa. Flopaflox BexBneHHa h hhcjio ubcxxob 3aBHCax ox 3xojioro-(|)HxoueHO- 
xhhccxhx ycjiOBHii, b xoxopux npoHspacxaiox ocoGh. IlpH xopoincH ocBemeHHOCXH 
H Ha flocxaxoHHO Goraxbix noHBax, b xom hhcjic npH BbipamHBaHHH b nnxOMHHxe, 
C. trachelium L., C. sibirica, C. persicifolia L., C. rapunculoides L. h flp. 4>opMH- 
pyiox cnojKHbie couBexHa (pHC. 3). Flopaflox BexBneHHa ocefi Moxex aoxoflHXb flo 
4—5. OcoGh xex xe bhaob, npOH3pacxaiomHe na GeziHbix noHBax, b ycnoBHax GoJiee 
HH3XOH ocBemcHHocxH H Ha GojibmHx Bbicoxax HMeiox MeHbiiiHM nopaflox BexBneHHa 
H cooxBcxcxBCHHO MeHbmc UBCXXOB. JI,jia HHX xapaxxepHbi, xax npaBHJio, npocxbie 
COUBCXHa. 



82 



Phc. 3. BapHaHTbi crpoeHHii couBeTHH Campanula persicifolia. 

A — CJio^KHoe aaKpuToe couBeTHe, E — npocToe OTKpuToe couBCTHe, B — npocToe saxpuToe couaeTMe. 


OahM h 3 HayneHHbix bh^ob hmciot tojibko npocxbie couBexHa (C, alpinOy pwc. 4; 
C. rotundifolia L.), Apyrne — cjioxHbie (C glomerata, pHC. 5; C. cervicaria L.; C. sibi- 
rica, pHC. 2). Ho y Bcex HaCniOAaexca HSMCHMHBOCXb b KOJiHMecxBC ubcxkob. OxflCJibHbie 
xaKCOHbi, oCHxaiomHe b anbnHHCKOM m cy6ajibnHHCKOM noacax, cJwpMHpyiox no6erM c 
OAHHOHHbiMM uBexKBMH (C. tridentata, pHc. 6; C ciliata). 

CACflyex noAHepKHyxb, mxo Ha mhcho ubcxkob b coubcxhh h Ha nopaflOK BcxBJicHHfl 
cyuiecxBCHHoe bjihhhhc OKasuBaex BOSpacxHoe cocxoshhc pacxcHHa. Oco6h, uBCxymHC 
nepBbiH rofl, y 6ojibuiHHcxBa HsyncHHbix bkaob Moryx HMcxb xoubKO oahh euHHCXBCHHbiH 
UBCXOK, Koxopbiii, KaK npaBHJio, aBjiaexca BcpxymcHHbiM. B cpcflHCBoapacxHOM rcHcpa- 
XHBHOM COCXOaHHH paCXCHHa (J)OpMHpyK)X MaKCHMajIbHO pa3BHXbie COUBCTHa. OScflHCHHbie 
couBCXHa Ha6jiioAaK)xca h y oco6eH, 6 jih3khx k ccHHJibHOMy nepHOuy. 

SKOUOrHHCCKaa H OHXOrCHCXHMeCKaa H3MeHHHBOCXb COUBCXHH HCKOXOpblX BHAOB 
HcpcAKO aBuacxca npHHHHOH ouHcaHHa hobbix xbrcohob, b xom MHCue B paure bhaob. 
HanpHMcp, HCKOxopbic bhaw h 3 rpynubi C. glomerata (C. subcapitata M. Pop., C. traut- 
vetteri Grossh. cx Fed.) Hwetox xoabko BepxymeMHoe coubcxhc (pnc. 5). Oahako 3 xox 
npH3HaK xapaKxepcH b onpcAeACHHbie cxaAHH OHxorcHcaa (moaoabic h exapwe rcHcpa- 
XHBHbie 0 C 06 h) AAa BCCX BHAOB AaHHOFO pOACXBA. KpOMC XOXO, OH MOJKCX 6bIXb CBH3aH C 
onpeACACHHbiMH ycAOBHaMH npoH3pacxaHKa («6cAHaa» noHBa, CAa6aa ocBcmeHnocxb, 
6oAce BbicoKHH ropHbiH noac). 

BaxHbiH KpHxcpHH AAH xapAKXcpHcxHKH 4)opMbi COUBCXHA B poAC Campanula — 
AAHHa UBCXOHOXCK. OpCACXaBHXCAH pOAa HMCIOX UBCXOHOXCKH pa3HOH AAHHbl, MXO 
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Phc. 6. Campanula tridentata (A — bhciuhhh bha, B — cxcMa). Phc. 7. CouseTHe Campanula 

bononiensis. 

HepeflKO HcnojibsyeTca b KanecTBe AHarHOCTHMecKoro npK3HaKa. Y 6ojibiiiHHCTBa bkaob 
UBCTOHO^KH cpcflHero pasMepa, coHSMepHMbie c paswepaMH pacxeHHa. fljia HCKOTopbix 
xaKCOHOB xapaKxepiibi OHCHb AnHKHbie ubcxohojkkh (C. alpina) (pHC, 4), y flpyxHX 
OHH KopoxKHe (C. bonofiiensis L.) (pHC. 7). Y C thyrsoides L. UBexoHOXKH peay- 
UHpOBaHbl K UBCXKH aBJIfllOXCa npaKXHHCCKH CHflflHHMH. TaKHC COUBeXHB MOXCHO Ha- 
3BaXb KOJIOCOBHAHbIMH. PeflyKUHS MOXCX 3aXparHBaXb He XOJlbKO UBeXOHOXKH, HO H 
ocH nocjieayiomHX nopaflKOB. flpHMepoM axoro flsjiaioxcfl couBexHS xHna C. glome- 
rata L., y Koxoporo nacxb oceii couBexHH, b xom mhcjic ubcxomoxckh, CHJibHO peay- 
UHpoBaHbi. B peayjibxaxe b BepxHeii nacxH no6era 4>opMHpyexcsi njioxHoe co6paHHe 
UBexKOB, HanoMHHaiomee «rojioBKy», hhjkc oSpaayioxca coBOKynnocxH ubcxkob b BHjie 
«nyMKOB» (pHc. 5). 

BoHbuiHHCxBO BHflOB HMeiox 3aKpbixbie, MOHOxejiHHecKHe (no: Troll, 1964) couBexHa. 
Ana HeKoxopwx bh^ob (C. persicifolia L., C, altaica Ledeb.j C rapunculoides) axox 
npH3HaK He aBJiaexca cxa6HnbHbiM, x. e. Hapaay c aaxpbixbiMH couBexHaMH Bcxpenaioxca 
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Phc. 8. nopaaoK pi 

UHcppaMH noKasaH nopimoK pacK| 




Phc. 10. BapHaHTbi CTpoeHHSi 3;ieMeHTapHbix couBeTHH. 


oco6h c oTKpbiTbiMH couBCTHaMH. TaK, B fipcflejiax OflHOH noKajibnoH nonynauHH 
C. persicifolia ot 15 ao 60 % ocoGefi Moryr HMexb oxKpWTbie cousexHa (pnc. 3). 

Bojibuioe 3HaHeHHe npn ananHse coubcxhh F. Bolle (1940), H. Stauffer (1963), 
K. Gunter (1975) h Ap. yACASAH nopsAKy paCKpwBaHHa UBexKOB. Tax, Stauffer (1963) 
oxweMan, hxo hmchho axox npusnaK AOAaccH 6bixb rnaBUbiM KpuxepueM npu aHanH3e 
COUBCXHH pasHbix tpynn. Ilo ero mhchhh), npH AHBepreuxHOM nopaAKe pacxpbiBaHHa 
UBeXKOB B MOHOXCAHMeCKOM COUBCXHH XCpMHHaAbHblH CFO yMaCXOK, BaUBCXaiOUtHH axpo- 
nexanbHO, roMOAorHuen ruaBHOMy coubcxhk) y noAHxeAHHecKHX coubcxhh. 

npCACXaBHXCAH pOAa HMCIOX HCOAHHaKOBblH nOpaAOK paCKpWBaHHa UBCXKOB (pHC. 8). 
B npocxbix couBexHax C. trachelium L., C. mirabilis Albov h up. nepBbiM pacxpbiBaexca 
Bceraa xepMHHaAbHbiH. ubcxor, BXopbiM — 6a3aAbHbrH hah ubcxok, pacnoAoaceHHWH b 
HHXHCH xpexH couBCXHa; AaAbHCHUiee HanpaBAetine pacKpwxHa axponexaAbHoe (ccah 
coltBexHe MaAOUBexKOBoe) hah AHBeprenxHoe. V HeKoxopwx bhaob (C. latifolia, C. osse- 
tica Bieb. h Ap.) b npocxwx couBcxnax nepBWM pacKpbmaexca 6a3anbHbiH ubcxok hah 
ubcxok, pacnOAOXCCHHblH B HHXCHCH XpCXH COUBCXHA, H B AaAbHCHUICM B SaBHCHMOCXH OX 
KOAHHccxBa UBCXKOB HaOAJOAacxca aKponexanbHbiH hah AHBcprcHXHbiH nopaAOK hx 
pacnycKaHHa (pnc. 9). TepMHHaAbHbiii ubcxok Bcerua HCCKOAbKo onepeacaex b ubcxchhh 
2—4 HHxepacnoAOJKCHHbix uBcxKa. 

B CAOXHbIX COUBCXHaX AAA BCCX BHAOB oOutHC SaKOHOMCpHOCXH paCKpbIBaHHH UBCXKOB 
coxpaHaioxca (pHc. 8). B aACMCnxapubix couBCXHax nepBbiM pacKpbiBaexca BCeraa BCpxy- 
UICHHblH UBCXOK, BXOpbIM — 6a3aAbHbIH H ABJICC npOUCCC HACX B aKpOUCxaAbHOH 
nOCACAOBaXCAbHOCXH. EcAH aACMCHXapHbie COUBCXHA cocxoax H3 2 UBCXKOB, C03Aaexca 
BncMaxACHHC MOHOxa3Ha. HepcAKO MoacHO HaOAioAaxb. aACMCHxapHbie coubcxha h3 3 
UBCXKOB C pCAyUHpOBaHHblM MOKAOyaAHCM MCaCAy 2 6a3aAbHbIMH UBCXKaMH, XaKHM 
«^pa30M co3Aaexca BiienaxACHHc AHxa3Ha. Oahako hbahahc aACMCHxapHbix coubcxhh c 
OoAbUlHM KOAHHCCXBOM UBCXKOB HC n03B0AaeX OXHCCXH HX K UHM03H0My XHOy; KpOMC 
xoro, HHKOxAa hc npoHCxoAHX nepcBcpujHHHBaHHe occh (pnc. 10). 

TaKHM o6pa30M, hh ruaBUbie och couBcxua, hh aACMCHxapHbie couBCxua y nsyncHUbix 
BHAOB HeAb3a OXHCCXH HH K UHMOSHOMy, HH paueM03HOMy XHIiy. JlflH HHX xapaKXCpcH 
nepexoAHbiH xhh. 

npoBCACHUbiH HaMH aHaAH3 4)AopaAbHOH CHCxcMbi npcACxaBHXCACH poAB Campanula 
noKa3brBaex, mxo nepBHHHWMH CACAyex CAHxaxb xaKpbixbie MCxeAbnaxwe coubcxha. Oc- 
HOBHblMH nanpaBACHHAMH opCoOpaSOBaHHA ASHHOrO XHna 6bIAH, HO-BHAHMOMy, CACAyiO- 
lUHC (pHC. 11): 1) yMCHbUICHHC nOpAAKa BCXEACHHA H KOAHHCCXBa UBCXKOB, (JjOpMHpOBa- 
HHC KHCXCBHAilblX COUBCXHH H, KBK KOHCHHblH pe3yAbXaX, HOABACHHC BHAOB C OAHHOHHbIMH 
UBCXKBMH; 2) yBCAHHCHHC KOAHHCCXBa UBCXKOB HpH OAHOBpCMCHHOH XpaHC{J)OpMaUHH 
oceii pa3Hbix nopauKOB ((fiopMHpoBaHHc coubcxhh xnna C. glomerata) hah xoabko npH 
pcAyKUHH UBexoHOJKCK (o6pa30BaHHe KOAOCOBHAHbix COUBCXHH xHHa C. thyrsoidcs). 
BblACACHHbie 3BOAK)UHOHHbie HanpaBACHHA HCXKO KOppCAHpyiOX C H3MeHeHHaMH pa3Mep.OB 
UBCxKa. B nepBOM CAynae npoHCxoAHX yBCAHACHHC pa3MepOB BCUMHKa, bo BxopoM — 
yMCHblUCHHC. 


87 



Phc. 11. OcHOBHbie HanpaBneHHJi sbojiioukh coubcthh b pojie Campanula (o6o3HaMeHM CTpejixaMM). 

— TKnu couBeTHH (A — THH Campanula sibirica, B — thh C. glomerata, B —- thh C. iatifolia, F — ran C. persicij 
lia, M — THH C. petrophila, E — thb C. tridentata). 


Ilo-BHflHMOMy, cjieaycT CHHTaTb 6ojiee apesHHM nopajiKOM pacKpusaHHa ubctkob tot, 
npH KOTopoM nepBbiM pacKpbiBacTca BepxyuieiHbiH ubctok. Oh xce, sax noKa3biBaK)T 
HaiiiH HaSjHOfleHHa, 3aicnaflbiBaeTca nepBbiM b npouecce Mop(J>oreHe3a. B ^lajibHeHuieM 
Monio HATH (J)opMHpoBaHHe 6oAee AAHTCAbHO HapacraiomHx couaeTHH. BepxymcHHbiH 
Ubctok npH 3TOM 3aKAaAbiBajica HecxoAbKO no3AHee h cootbctctbchho no3)Ke sauBCTaji. 
y Apyrnx pacTCHHH BepxymeHHaa MepncTCMa Boo6ine hc 4)opMHpoBajia UBeTxa, t. e. 
06pa3OBbIBaA0Cb OTXpblTOe COUBCTHe. ripH OAHOBpeMCHHOH TpauccjiopMauHH nOAyp03e- 
TOHHoro no6era b poscTOHHbiH motah BOSHHKHyrb (JjopMbi, HMeromne AnHTCAbHo Hapac- 
TaioiAHH yKopoHCHHbiH no6er, coubcthh xce 4>opMHpoBajiHCb toabko xax nasyuiHue. 3 to 

OKa3aAOCb AOCTaTOAHO BbirOAHbIM B BbICOKOrOpHbIX yCAOBHHX. 

npHBeACHHbie ocHOBHbie HanpaBACHHA npeo6pa30BaHHfl coubcthh bhoahc motah 
HMCTb MecTO npH ycAOBHH, HTO poA Campanula HBAseTca MOHo4)HAeTHAecKOH rpynnoH. 
OAHaKo pBA HCCACAOBaTCACH (UlyAbKHHa, 1983; KoAaxoBCKHH, 1991, 1995, h Ap.) 
yKa3biBaK)T na rcTeporcHHOCTb pOAa. Ecah npHHATb 3to npcAnoAOxcHHe, to bhoahc 
B03MO)KHO, HTO TpyOHa paCTCHHH C AJlHTCAbHO MOHOnOAHAAbHO HapaCTaiOIAHMH HOScTaMH 

1-ro nopBAxa h UBCTOHOCHbiMH no6eraMH 2-ro nopsAKa (C. tridentata, C. bellidifolia h 
Ap.) CBa3aHa cbohm npoHCxoxACHHCM c npcAxaMM THna Azorina vidalii Peer., pa3BHBaio- 
merocs xax xapAHKOBoe KaHAeAH6poBHAHoe AepcBue. TaxHM o6pa30M, H3HaHaAbHo aab 
poAa 6biAH xapaxTcpHbi OTXpbiTbie h 3aKpbiTbie coubcths, h hx SBOAiouHa npoTcxaAa 
napaAACAbHO. 

B 3aKAK)HeHHe CACAyeT HOAHCpKHyTb, HTO B 3BOAK)UHH pOAa, HO-BHAHMOMy, 3HaHH- 
TCAbHOe MCCTO npHABAAOKBAO THCpHAHSaUHH. 06 3TOM CBHAeTCAbCTByCT pflA rH6pHA0B, 
OHHCaHHblX pa3HblMH HCCACAOBaTCAAMH (CrOOk, 1951; UbCACB, CaKCOHOB, 1995, H Ap.), 
a TaKxce (J)opM, oHHcaHHbix b panre bhaob, KOTopwe moxcho paccMaTpHBaTb xax CHHraMCOH 
(BjycTopoB, 1998). B cbhsh c 3thm, necMOTpa na hobbachhc hobwx CBCAeHHii o 
rcTcporcHHOCTH pOAa Campanula, npcACTaBAflCTca HeucAccooCpasHbiM Apo6HTb ero na 
60Aee MCAKHC pOAbl. 
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rocyaapcTBeHHbiH ynuBepcHTex 


SUMMARY 

The inflorescence morphology of the genus Campanula in Russia and adjacent counlries*has 
been studied. The patterns of structural variation have been determined at the populational level. 
The principal evolutionary trends are discussed. , ’k 
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© B. K. FaHHHfiaji, B. M. BuHorpaAoea 

3AMETKA OB ERIOSYNAPHE LONGIFOLIA 
H FERULA TATARICA {APIACEAE) 

B. K. CANNIBAL, V. M. VINOGRADOVA. NOTE ON ERIOSYNAPHE LONGIFOLIA 
AND FERULA TATARICA (APIACEAE) 

yxoHHeKbi Handojiee xapaxTepubie Mop4)OJiorH<iecKHe npHsuaxM iuia pacnosHasaHHa 2 buaob iohthhhmx — 
Eriosynaphe longifolia h Ferula latarica — c 6jih3kmmh apeanaMH h cxoahumh ycnoBHHMH npoH 3 pacTaHHH. 
rtpHseneHa xapra apeanoB, cocxaBJieHHaa xoneMHUM mctoaom no MarepnanaM repbapna LE. 

KaiOMeBbie cjioaa: Apiaceae, Eriosynaphe, Ferula, Mop^mnorHsecKHe npuinaKH, 3KOJiorH3i, apeari. 

riOBOApM flJia ofipaUteHHJI K Bonpocy O MOp^IOJIOrHMCCKHX OCOScHHOCTAX H paSJlHMHHX 
2 BHflOB 30HTHMHblX nOCJiyXCHJlH c6opbI B 1997 F. OflHHM H3 BBTOpOB CTaXbH 06 pa 3 U 0 B 
Ferula tatarica Fisch. ex Spreng. h 3 OKpecTHOcxeH c. KpHHHua (ypoHHme lUnenHHHo) 
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BoiyMapcKoro p-na BopoHexGKOii o6ji. B onHcaHHOM B. K.. FaHHHSajiOM CTennoM pa3- 
HOTpaBHO-ipyflHHUeBO-THnMaKOBOM COoSmeCTBe aaHHblH BHA HMCJI flOBOJIbHO BbICOKOe 
oShjihc (sp), MToSbi He 6biTb HesaMeHCHHbiM 6oTaHHKaMH, nocemaBiuKMH panee (h He 
oflHaxflbi) 3Ty TeppHTopHK). OflHaKO yKasaHHH Ha npHcyrcTBHe ^Jepyjiw TarapcKOH He 
SbiJio o6HapyxeHO hh b fepSapHH BoponexcKoro yHHBepcHTexa, hh b cnHCKe pacxeHHH 
BopOHexcKOH o6ji. (KaMbiiueB, XMCJieB, 1976). Saxo b 3xhx, a xaKxce b HeKOxopwx apyrax 
HCxoHHHKax (KpacoBCKag, 1940; UfiejieB h ;ip,, 1982; UseiieB, 1988) mojkho hbhxh 
CBHflexejibcxBa cymecxBOBaHHa b npexiejiax BopOHexccKOii o6;i. flo neKOxopoH cxeneHH 
(J)H3HOHOMHMecKH cxoflHoro BHfla Ehosynaphe longifolia (Fisch. ex Spreng.) DC. XlaJit- 
Heiimaa paOoxa no anajiHay repOapHoro MaxepHajia b BoxaHHnecKOM HHcxHxyxe hm. 
B. JI. KoMapoBa (BHH) PAH noKaaana Oojibujoe hhcjio HMeiomHxca xaM ouihSok, 
CAejiaHHbix npH oxneceHHH xoro hjih hhofo o6pa3ua k cooxsexcxByiomeMy xaKCony. 
OnpeflejieHHaa nyxaHHua npH pacnoanaBaHHH bhjiob HMeexca h b JiHxepaxypnbix hcxoh- 
HHxax, xfle npHBOAHxca hx Mop4)OJiorH4ecKoe onHcanKe. TaK, bo «Onope loro-BocxoKa 
eBponeiicKOH qacxH CCCP» (BopoHOB, 1931) aanbi lexKHe ;iHarH03bi sxhx bhaob, o;iHaKO 
npHBeaeHHbiH xaM pwcynoK Eriosynaphe longifolia (Ne 536) ySexcflaex nac b xom, hxo npH 
onpeaejieHHH bhaob asxop oiUHOajica, xax kbk HSoOpaxceHHbiii Ha pncyHKe 30hxhk c 
n/iOflaMH H jiHcx npHHa^nexax BH^y Ferula tatarica, a MepHxapnHH — Eriosynaphe 
longifolia. Bee BbimecKasaHHoe aacxaBjiaex KpnxHnecKH oxnecxHCb h k cymecxByioinHM 
b jiHxepaxype flaHHWM o6 o6ineM pacnpocxpaneHHH 3xhx bhaob. Hwenno nosxoMy, MxoObi 
He nnoAHXb oujh6ok, Aannaa pa6oTa ocHOBbiBaexca, 3a onenb HeOonbUiHM HCKjiiOMeHHeM, 
xoAbKO Ha KOHKpexHOM MBxepHajie, HMeioineMca b FepGapHH BHH (LE). 

MoHOXHnHbiH poA Eriosynaphe (nyiuHcxocnaiiHHK) 6biA onHcaii A. de Candolle 
(1829) c eAHHcxBeHHbiM bhaom Eriosynaphe longifolia na ochobbhhh BOHAOMHO-onyiueH- 
Hbix Ha KOMHccype wepHKapnHeB, coBepujeuHO necBOHCxBeHHbix poAy Ferula L., k 
KoxopoMy 3XOX BHA pAHee oxHOCHAH (Spxengel, 1818). Poa Eriosynaphe 6biA npHHax 
SoAbujHHCXBOM cHCxeMAXHKOB B PoccHH (Kozo-Poljansky, 1917; BopoHOB, 1931; Kopo- 
BHH, 1951, 1963), HO AOAroe speMa CMHxanca 6AH3KOpoACTBeHHbiM c poAOM Ferula. 
Oahako cymecxByex H,HHoe MHenwe, ociioBaHHoe na rnyOoKHx pa3AHMHax b expoenwH 
HAOAa y npeACxaBHxeAeii 3xhx 2 pOAOB (flHMeHOB, KwpHAAHHa, 1980), Koxopoe oxpHuaex 
HaAHHHe poAcxseHHbix CBaaeii. 

TeM He Menee bha Eriosynaphe longifolia HMeex HecoMHennoe Bnemnee cxoacxbo c 
BHAOM Ferula tatarica kak no 4)opMe npHRopnesbix AHcxbeB, xax h no BenHMHHe naoAOB, 
Mxo HepeAKo KaK pa3 h npHBOAHx k ouihSkam npH onpeAeneHHH bhaobom npHnaAnex- 
HoexH pacxeHHH. 06a BHAa HMeiox xpHxcAbi nepHCxopacceneHHbie AHCxba c aahhhwmh 
AHH eHHbiMH AOAaMH, OAHAKO y nyujHcxocnaHHHKa KOHeHHbie cerMeHXbi ahcxa no xpaaM 
maAKHe h chabx ha KopoxKHX qepeujOHKax, b xo BpeMa kbk y ^JepyAbi 3 xhx nepeuiOMKOB 
Hex, a xpaa ahcxobwx cerMenxoB h ueHxpaAbHaa jkhaka nHAbnaxo-mepoxoBaxwe. JOiHHa 
nAOAa y o6ohx bhaob OAHHaKosaa, 6—7(10) mm, ho y Eriosynaphe longifolia nnoAbi 
onyujeHbi na KOMHCcype h HMeiox yxoAincHHbie 6oKOBbie Kpwnaxbie pe6pa, xorAa kak 
nAOAbi Ferula tatarica co Bcex exopoH maAKHe, a pe6pa nnocKHe. Homhmo xakhx 
cpABHHxeAbHO MaA03aMexHbix oxAHHHH ecxb H npHSHAKH, no3BOAaiomHe Aenco pacno3Ha- 
Baxb 3XH 2 BHAa — HHCAO AyHeH ueHXpaAbHOrO 30HXHKa H HX AAHHa. UeHXpaAbHWe 
30HXHKH nyuiHcxocnaHHHKa AOCxHraiox 20 cm b ahbm. h hmciox ox 8 ao 20 aahhhmx h 
xoHKHX AyMCH, y 4)epyAbi xaxHe sohxhkh ropasAO MeHbiue (2—3 cm b ahbm.) h coexoax 
xoAbKo H3 4—5 KopoxKHX H xoAcxbix AyHCH. KpoMe xoFO, nAOAOHOJKKH pacxeHHH 
Eriosynaphe longifolia b 3—4 paaa npeBbiiuaiox AHHHy naoAa, b xo BpeMa kbk y pacxeHHH 
(JiepyAbi OHH pasHbi hah Aaxe Kopone nAOAa. 3 xh pasAHMHa moxcho naOAiOAaxb eme b 
{J) a3e UBexeHHa h BbiACAaxb pacxeHHa nyiuHCxocnaHHHKa no oqeHb aakhawm usexonox- 
KaM H AAHHHWM XOHKHM AyqaM SOHXHKOB H 30HXH4K0B. 

B oxHouieHHH SKOAorHMecKoii npHypOMeHHocxH paccMaxpHBaeMOH napbi bhaob, k 
coxaAeHHK), HH^iopManna xpanne oipaHKHenna. X(aHHbie o MecxooOnxaHHax, npHBOAH- 
Mbie Ha 3XHKexKax repSapubix o6pa3noB, kak h aab SoAbiuKHCXsa Apyrnx bhaob, BecbMa 
CKynbi HAH BOBce oxcyxcxByiox. JlHxepaxypHwe AaHHbie no 3X0My Bonpocy aoboabho 
npoxHBopeMHBbi. TeM He Menee ecxb ocHosanHa yxBepxAaxb, hxo no cbohm xpeSoBannaM 
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ApeajiM BHflOB Ferula tatarica (i) h Eriosynaphe longifolia (2, 3). 

F 2 no MarepnanaM FepGapHa BHH PAH; 3 — no AannuM H. F. 3o3a h H. A. Hepnux (1961). 


K cpeae BHflbl AOBOJIbHO 6j1H3KH, XOTa, BepOHTHO, eCTb H OTJlHMHfl. CoFJiaCHO n. O. Ma- 
CBCKOMy (1964), (ftepy.oa rarapcKaa npHypoMena k 3aKycTapeHHbiM crenHbiM ueHoaaM, a 
nyuiHCTOcnaHHHK pacrex b cxenax, Ha KawcHHCTbix h MejiOBbix cxjioHax. Ecxb yxasaHHa 
Ha TO, MTO, HanpHMep, b Poctobckoh o6ji. o6a BH^a BCxpenaioTca b ochobhom b 
THnHaKOBO-KOBbUlbHblX H nOHWHHO-THHMaKOBO-KOBblHbHblX COOSmeCTBaX, npH 3TOM Hy- 
iiJHCTOcnaHHHK npennoMHTaex xaMCHHCTbie (npeHMymecxBeHHO KapSonaxubie), a Aepy- 
Jia — cojiOHueBaxbie noHBbi (PcAKHe..., 1996). ’ ^ 

Ho MaxepHajiaM LE, HaxoflXH Ferula tatarica Ha YKpaHHC CBasaHbi co cxenHbiMH 
coo6mecTBaMH (6ojiee tohho yc.noBHa o6HTaHHa He yKasbiBaiOTCrf), na lore Boponex- 
CKoii o6ji. BHfl BcxpenaeTca b pasHOTpaBHO-tHnnaKOBbix cooSmecxBax na hojiofhx ckjio- 
Hax lUHpoKHX 6ajioK. Taxxe b ycjiOBHHX thhhhhoh ctchh (J)epyjia pacxex b o6jiacTax 
rioBOJixba, B MacTHOCTH B CaMapcKOH ryCepHHH (o6;iacTH) name ee co6HpajiH* na 
KaMCHHCTbix cyScxpaxax, iiecKojibKO pexe — Ha MCJiax h na cojiOHuax, eme MCHbiue 
o6pa3UOB CBaaaHO co c6opaMH na jiyrax h necKax. npH6jiH3HTeHbHO xpexb rep6apHbix 
JiHCTOB H3 ripHypaHba (BauiKHpHa) — pacxeHHa KaMeHHCTO-me6HHCTbix ckjiohob, cxojib- 
xo xe noJiOFHx ckjiohob c MOuiHbiM cjioeM 4epH03eMa, ocxajibHbie npHypoHCHw k 
xpyxbiM aaxycxapeHHbiM cxenHbiM CKJionaM, necxaM hjth coJioHueBaxbiM noHBaM. B 
OpcHSyprcKHX cxenax, cyAa no rep6apHOMy MaxepHajiy, (Jiepyjia b ochobhom BCTpenaerca 
Ha BOAopaaAenax h hoaofhx ckaokax, peAxo — na ocbinnux xpyxbix cxjiOHax h na 
xapGoHaxHbix nopoAax, cpCAH xycxapHHxoB. B Kaaaxcxane pacxeHHa Ferula tatarica 
moxho BcxpexHTb B xoBbiAbHbix H xoBbiAbHO-THnMaxoBbix coo6mecTBax HaCTOaiUHX 
cxencH (xpexb oSpaauoB) hah b uenoaax xoBbiAbHO-SeAonoAbiHHwx (Aecaxaa nacxb), a 
xaxxe B nycxbiHHO-cxenHbix coo6iJnecTBax. flpH sxom 3HaHHTeAbHaa aoab o6pa3uoB 
CBHAexeAbcxByex o npHypoMennocxH (JjepyAbi xaM x nyroBbiM BapHaHxaM cxenew h 
co6cxBeHHO AyraM (20 % repOapHbix ahcxob) h xaMeHHcxbiM MecxooSHxaHHaM (15 %). 
PcAKHe 3XHxexKH coo6maiox o c6opax pacxeHHH b xycxapHHXOBwx cxenax h na coAOHuax. 
Bee npHBeACHHbie AaHHbie, paayMeexca, He OTBenaiox HCXHHHOMy pacnpeACAeiiHio nony- 
AauHH (JiepyAbi xaxapcxoH no xnnaM MecxooOHxaHHii, ho noxa3biBaiOT AHanaaoH bo3mox- 
Hoexeii, HAH 3XOAorH4ecxyK) aMnAHxyAy BHAa. Eme 6oAee orpaHH4eHHbiH Ha6op cbhac- 
xeAbcxB npHypoHCHHOCTH Eriosynaphe longifolia x xeM hah hhwm thham 6HoxonoB 
FOBOpHT O XOM, 4X0 BHA BCTpe4aeXCa B XHn4aX0B0-X0BbIAbHbIX H nOAblHHO-THnHaXOBO- 
xoBbiAbHbix cxenax, npeAnoHHxaa xaMeHHCXbie, naexo xapSonaxHbie hah FAHHHcxbie 
cyOcxpaxbi. 
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06a BHfla CMHXaiOTCa BOCTO^HOnpHiepHOMOpCKO-npHKacnHMCKHMH SHfleMHKaMH. Cy- 
mecTByiomaB Kapxa apeajia fnojynap/ie longifolia M. F. OHMCHOBa h H. A. Khphjuihhou 
( 1980) jiaex npeacxaBJieHHe o rpaHHuax pacnpocxpaHCHHa BHfla, OflHaKo HeacHO, KaKHMH 
HcxoHHHKawH noJibsoBajiHCb aBxopbi H npoBepajiacb an hx jiocxoBepHOcxb. Kapxa apeana 
xoro xe BHfla H. F. 3o3a h H. A. HepHbix (1961) cocxaBJieHa b SHanHxejibHOH cxenewH 
Ha ocHOBaHHH coOcxBeHHWx c6opoB H repOapHbix MaxepHanoB, h oxMeneHHbie hmh xohkh 
B 3anajiHOH nacxH apeajia Moryx cjiyxHXb Ha;iexHbiM flonoJiHCHHcM k HaiUHM aaHHbiM. 
OflHaKo B npHBOAHMOH B cxaxbc cpaBHHxejibHoii xaOjiHue mm He hbxojihm cpejiH mhofhx 
iipyxHX HHxepecyiomero Hac BHjia Ferula tatarica, noaxoMy aaxpzwbiBaexca coMHeHHe, He 
CMeiUHBaiox jih aBxopbi axH 2 BHfla. 

Kax noKasbiBarox xapxbi, cocxaBJieHHbie HaMH xoneMHMM Mexo^oM, apeanbi paccMax- 
pHBaeMbix BHflOB flOcxaxoMHO 6jih3kh Mexay co6oh (cm. pHcynox), naicjiaj^biBaioxca ;ipyr 
Ha ^ipyra, ho nepexphiBaioxcH He no/iHocxbio. CaMbie aanaJiHbie xohkh pacnpocxpaneHHa 
(t)epyjibi, cyaa no eflHHHMHbiM h oxHOCHxejibHo cxapbiM (Koneu npoiiuioro sexa) rep6ap- 
HbiM o6pa3LiaM, pacnojioxeHbi b pafioHe ropoaoB Ojiecca h HHxojiaeB, npH6.nH3HxejibHO 
xaM xe, B XepcoHCKOH o6.n. (sanoBeflHHX «AcKaHHa-HoBa»), a xaxxe y r. HHxojiaeaa 
(FopoOnaHCxaa xoca), na o-se Hypioxe (AaoBO-CHBauicxHH aanoBejiHHx) Omjih naxoAXH 
nyiHHcxocnaHHHxa (3o3, HepHbix, 1961). 

B MexaypeHbe pex JloHa h Bojtra Ferula tatarica aaHHMaex 6o.nee ceBepHbie hobhuhh, 
4eM nyuiHcxocnaHHHX, flocxHraa rpaHHUM c Jiecocxeobio (XonepcxHH 3anoBeflHHx). Ha 
npocxpancxBax Mexay HepHMM MopeM h KacnHHCXHM o6a BHaa moxho BcxpexHXb b 
C ajibCXHx cxenax h na ManbiHe, BHJioxb flo caMbix npe^ropHH CesepHoro Kaaxaaa (ecxb 
oSpaaubi nyuiHCxocnaHHHxa h 3 pafioHOB no p. KyMe h r. Feopraescxa, (jjepyjibi — h 3 
r. HeBHHHOMbiccxa). 3xo caMbie loxHbie b eBponeftcxoH nacxH h ajih Bcero apeana xohkh. 

B 3aBOJixbe HaxojiKH xaxxe CBa3aHbi c 6ojiee ceaepHbiMH xeppnxopnaMH b 

Ca^apcKOH H Ha cesepe OpeHOyprcxoH oOnacxeH. CaMbie ccBepHbie xohkh apeajia 
nyuiHCXocnaHHHxa npH 3 xom oxMenenbi y r. CapaxoBa (c. BopHCOBxa) h b ypoHHUie 
JIe6axbe b CaMapcxoH o6ji. (ycxHoe cooSmeHHe T. H. nnaxcHHoif), b paHone r. CaMapw 
(3 o 3, Hepubix, 1961), hxo coMHHxejibHO h xpe6yex xmaxeJibHOH npoBepxH. B ioxhoh 
nacxH 3XOH xeppnxopHH rpaHHUbi apeanoB o6ohx bhaob coBnanaiox. 

npH6nH3HxenbHO xaxaa xe xapxHna coxpaHaexca h b YpanbCxoM perHOHe. OiuhOoh- 
HbiM, no HauiHM naHHbiM, npeflcxaBJiaexca yxasanne bo «Ojiope CCCP» (KopoBHH, 1951) 
Ha npHcyxcxBHe BH^a Eriosynaphe longifolia b Bojixcxo-KaMcxoM Mexnypenbe h 
saxoxACHHe ero Ha xeppnxopHio BanaanoH Ch6hph. 3flecb, xax h b npeaenax Gojibuieft 
HacxH apeana, xonbxo (Jiepyna xaxapcxaa Bcxpenaexca snnoxb no rpaHHUbi cxennoH h 
necocxennoH 30H na cesepe. Hxo xacaexca ioxhoh ipaHHUbi apeana o6ohx sohxhhhmx 
H a 3HaHHxenbHOM npocxpaHCXse ox Bonra no 3M6bi, x6 noxoxe, hxo ona Mapxnpyex 
onpeneneHHbie (jDHSHXo-reoipattJHHecxHe pySexH (Moxex 6bixb, HexoxopbiH rancoMexpH- 
MeCKHH ypOBeHb) npHXacnHHCXOH HH3MeHHOCXH. 

K Bocxoxy OX Ypana moxho BCxpexHXb pacxeHHa yxe xonbxo onnoro BHna Ferula 
tatarica, BOcxoHHaa rpaHHua apeana xoxoporo naxonHxca b ueHxpanbHoii nacxH Kasaxc- 
Koro MenxoconoHHHxa. 

JXsisi yxoHHeHHa 3xonorHHecKHX h reoqjatJjHHecxHx no3HUHH paccMOxpeHHbix BnnoB 
HeoSxonHMa nanbHefiuiaa xpHXHHecxaa pa6oxa b perHonanbHbix repOapnax. 

PaSoxa BbinonneHa npH 43HHaHC0B0H nonnepxxe PoccHHCxoro (JiOHna (J^ynnaMeHxanb- 
Hbix HccnenoBaHHH (npoexx Ne 96-04-49682). 

CnHCOK JIHTEPATVPbl 

BopoHoe K). H. Pon Eriosynaphe DC. II Onopa loro-Bocroxa esponeHCKOH naciH CCCP. M., 
1931. C. 819—820. 

3o 3 M. r., Hephbix H. A. K 6HonoraH Eriosynaphe longifolia (Fisch.) DC. H UAH CCCP. 1961. 
T. 38. No 3. C. 699. 701. 

KoMbiiuee H. C., XMejtee K. 0. Ccm. Umbelliferae H PacTHxeJibHbiH noxpOB BoponexcxoH 
o6nacTH h ee oxpaHa. Boponex, 1976. C. 159 — 160. 


93 



KopoeuH E. n. Eriosynaphe longifoUa (Fisch. cx Spreng.) DC. S Ojiopa KasaxcraHa. AjiMa-Ata, 
1963. T. 6. C. 381. 

KopoeuH E. n. Pofl Eriosynaphe DC. 0 Ojiopa CCCP. M.; JI., 1951. T. 17. C. 144—147. 
KpacoecKOH C. A. Chhcok bwcuihx pacTCHHH XonepcKoro 3anoBe;iHHKa // Tp. XonepcKoro 
aanoBeAHHKa. 1940. Bbin. 1. C. 284—343. 

MaeecKuu fl. 0. Ojiopa cpeflHefi nonocM esponeHCKOM hbcth CCCP. JI., 1964. C. 390. 
FluMenoe M. F., KupuAjtuna H. A. KapnoAoraa Soranthus, Ladyginia, Eriosynaphe h Schuman- 
nia B CBH3H c BonpocoM 0 TaKCOHOMHHecKHX rpaHHuax pOAa Ferula (Apiaceae) II Bot. xypn. 1980. 
T. 65. Ns 12. C. 1756—1766. 

Pedme h HCHeaaioiUHe bhah pacreHHH, rpaSoB h AHuiaHHHKOB Poctobckoh oOAacTH. Poctob 
h/H, 1996. C. 90—92. 

Ueenee H. H. Ojiopa XonepcKoro rocyAapCTBCHHoro aanoBCAHHKa. JI., 1988. 192 c. 
lleenee H. H., HecKpAduna E. C., nenenioK E. B. HeKOTopwe htofh ^JJiophctmmcckhx hccjic- 
AOBaHHH B XonepcKOM rocyAapcTBCHHOM aanoBeAHHxe tt Bot. xypn. 1982. T. 67. Ns 6. C. 713—721. 
Candolle A. P. de. Memoire sur la Famille des Ombelliferes. Paris, 1829. 84 p. 
Kozo-Poljansky B. M. Sciadophytorum sistematis lineamenta — Mantissa prima // Bull. Soc. 
Nat. Moscou, n. s. 1917 («1916»). Vol. 30. P. 277—290. 

Sprengel C. Ferula longifoUa Fisch. ex Spreng. // Species Umbelliferarum. 1818. P. 86. 

EoTaHHiecKMH HHCTHTyr ricwiyHeHo 18 V 1999 

MM. B. JI. KoMapoBa PAH 
CaHKT-nerepSypr 


SUMMARY 

The characteristic morphological features of two species of the Apiaceae, Eriosynaphe longifoUa 
and Ferula tatarica, which have similar areas and grow in similar habitats are discussed. Their areas 
are given based on the materials of the Herbarium of the Komarov Botanical Institute (LE). 
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PACCEJIEHHE ITiUPOOHJltHBIX PACTEHHH HO ECTECTBEHHWM 
H HCKYCCTBEHHblM BOflOEMAM HA TEPPHTOPHH KEH03EPCKOrO 
HAUHOHAJIbHOrO HAPKA (APXAHFEJIbCKAH OBJIACTb) 

N. V. VEKHOFF. DISTRIBUTION OF PLANTS IN NATURAL AND ARTIHCIAL RESERVOIRS 
IN KENOZERSKII NATIONAL PARK (ARKHANGELSK REGION) 


B KcHosepcKOM HauHoiianbHOM napKe Ha6jiioaaeTcM pacwupeHMe apeanoB ninpo4)Hjii>Hux pacxeHHH Elodea 
canadensis, Hydrocharis morsus-ranae, Stratiotes aloides, Spirodela polyrhiza, Typha angustifolia h T. latifoUa. 
Bne ocBOCHHbix lenoBCKOM ynacTKos b tbcxhoh soue ohm HacejuioT penuKTOBbie MecroobHTaHHH — pe(}>yrMyMbi. 
Ha npOTBXCHHM nOCJICBHHX HeCKOJIbKHX CTOJtCTHH TCppHTOpUB HaUHOUaJIbHOrO napxa HHTCHCMBHO OCBaHBanaCb 
HenoBexoM m 6buia BOBjieseHa b xo3HHCTBeHHbm o6opoT, h jihuib b 1990-x it. hb hcm 6bui opraHMsoBan 
oxpaHseMfaiM npMpoAHbiM oSiexT. PaccenenMe rHApo4)iinbHbix pacTeHUH no TeppuTopuM coapeMCHHoro hbumo- 
HajibHoro napxa paccMaTpuBaerca xax pesyabxaT HenpeAHaMepennoro pasnoca hx nenoBeKOM h 3 npupoanbix 
pe4)yrHyMOB no MCKyccTBenHbtM h ecTecTBennbiM axoronaM. rHApoi^HTbi axTUBHO pacnpocxpaMjnorCH no 
paaAHHHbiM MCKyccTBCHHbiM 3K0T0naM H 3aceji»iOT 03epa, xeM caMuM nosceMecxHo ocBaHsaa ynaciKH nepeys- 
naxHCHHOH cyiuH h BoaocMbi. 

KjiioseBbie cjiOBa: KenosepcKHH HauHonanbHbiH napx, niapoihiinbHbie pacxeHHH, ecxecTBenubie h 
HCKyccTseHHbie axoTonbi, pacmupeHMe apeanoB, MurpauMH. 

Bo ({jAOpe TaexHoii sohw ApxaHreAbCKoii o6a. BbiACAaeTca rpynna ruApotjjHAbHwx 
BHAOB paCTCHHH, KOTOpblC OCOSCHHO aKTHBHbl B OHaraX XOSHHCTBCHHOrO OCBOCHHS. K HHM 
OTHOCHTca Elodea canadensis Michx., Hydrocharis morsus-ranae L., Stratiotes aloi¬ 
des L., Spirodela polyrhiza (L.) Schleid., Typha angustifolia L. h T. latifolia L. Ohh 
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OTHocHTejibHO SbicTpo pacccjiaiOTca no paiiHHHbiM HCKyccTBCHHbiM SKOTonaM, rae 
(|)opMHpyioTca CBoeo6pa3Hbie rH;^po(|}HJibnbie rp3ninHpoBKH c hx yMacTHCM, b ucjiom 
HCTHnHMHbie fljia ne aaTponyrbix xoshhctbchhoh neflTenbHOCTbio HejiOBCKa ynacTKOB 
peraoHa. B peayjibTaxe 3 a HCCKonbKO flecaxnjieTHH XX b, apeajiw 3xhx rHflpo(|)HXOB 
3aMexEio paciuHpHJiHCb, a caMH pacxenHH cxann oSbiHHbiMH BHnawiH bo (|)jiope xaexcHon 
30Hbi (BexoB, 1991, 1993a, 6, 1994a). Ho bhc onaroB xoaHHCXBeHHoii fleaxejibHocxH 
HejiOBCKa rHflpo(|)HJibHbie pacxnxejibHbie rp3ninHpoBKH c hx ynaoxHCM, kbk npaBHJio, 
oxcyxcxByiox, a ecjiH h BcxpenaioxcH 3flecb, xo, BepoaxHee Bcero, b npupo^Hbix pecJiyniyMax 
(BexoB, 1996). 

CBeflCHHa o MHipauHax rHflpo(J)MJibHbix pacxeHHH no ecxecxBCHHbiM 3KoxonaM b 
aanoBCflHHKax, nauHOHajibHbix napxax h x. fl. cesepa Pocchh e;iHHHHHbi (Bcxob, 
19946, B, 1996), xoxa xaKaa HH(|}opMauHa Kpafine neoSxojiHMa ^na MOHHxopHHroBbix 
HCCJieflOBaHHH HX npnponHbix KOMnnexcoB. B 3 xoh CBa3H b aBrycxe 1992 r., b kohuc 
H iona—nepBOH nonoBHHe Kiojia 1994 h 1997 rr. h b nepBon noJioBHne aarycxa 1998 r. 
asxop H3yMaji Bonnyio (fwiopy 03ep KenoaepcKoro rocyflapcxBCHHoro nauHOHajibHoro 
npHpoflHoro napxa (KPHIin), b cocxaBe Koxopoii 6buiH o6Hapy)KeHbi h 3xh BHnbi 
XHflpocJJHjibHbix pacxeHHH. HocKonbKy panee xeppHxopna HauHOHanbHoro napxa jinn- 
xejibHoe BpCMa 6biJia BOBneneHa b xoaaHCXBCHHbiH o6opox, oco6oe BHHManne o6pa- 
majiocb Ha BbiacHCHHe cneuH(J)HKH pacnpeneneHna h npoueccw bosmoxchwx paccejiH- 
xejibHbix MHrpauHH rHApo{|EHJibHbix pacxeHHH no ecxecxBeHHWM h HcxyccxBeHHbiM 3 ko- 
xonaM. 

MexoflHHecKHe acnexxbi HCCJienoBaHHH, onHcaune BOfloeMOB, XHnojiorna h cnenH(|}HKa 
osepHbix BaHH, xapaKxepHCXHKa rHflpo(|)jiopbi h cxpyxxypHwe oco6eHHOcxH rHflpo4)H/ib- 
HOH pacxHxejibHOcxH B KPHIin 6biJiH jianw panee (BexoB, 19946, b, 1998). 

CneuH^iHKa aHTponoreHHbix narpysoK na npupoAUbie KOMimeKCbi. B nocjieaHHe 
200—250 Jiex na CGBpewenHOH xeppnxopHH KPHOIl 6bui pacnpocxpaHen xapaKxepHbiii 
juis ceaepa Pocchh xhh 3KcnjiyaxauHH npnpoflHbix pecypcoB (IlojioxcHXHHa, 1995). B 
xoaaflcxBeHHyK) aeaxenbHocxb BOBJicHCHbi 3aecb HeOojibiuHe njiomanH, Koxopbie pacnona- 
raioxca b ochobhom no 6eperaM 03ep (pnc. 1 h 2). CenbCKoxo3aHcxBeHHbie yroflba, 
jiecopa3pa6oxKH, Mecxa jiob/ih pbi6bi h oxoxHHHbero npoMbicjia yAanenbi ox HacejieHHbix 
nyHKXOB Bcero na necKOJibKO KHJiOMexpoB. Xbokhmc Jieca no 6eperaM pex h 03ep 
HHxeHCHBHO SKCHJiyaxHpoBajiHCb: nacxb hx BbipyOajiacb, a b Kpynnbix waccHBax cocna- 
KOB-6ejiOMomHHKOB coOnpajiH XHSHuy. Bca xeppnxopna KlUnil npoHH3aHa cexbio eine 
coxpaHHBUjHxca cxapbix 3a6poiueHHbix h nacxHHHO SKCnJiyaxHpyeMbix jiecHbix aopor h 
xpon, coeflHHaBiiiHx nacejieHHbie nyHKXbi h njiomaflH yro^HH. Oaepa h peKH KS^aBHa 
Hcnojib30BajiHCb flna MoneBoro cnjiaaa apeBecHHbi, ohh no chx nop asjiaioxca pbiOonoB- 
HbiMH yroiibaMH h xpancnopxHbiMH nyxaMH. Apeajibi xoaaficxBeHHOH aeaxejibHocxH BOKpyr 
HaH6ojiee Kpynnbix .aepeacHb h aopor Mexay hhmh xapaKxepH3yioxca MaKCHMajibHbiMH 
aHxponoreHHbiMH HaipyaxaMH Ha Bo;ioeMbi h boaoxokh. OcoOchho hhxchchbho ocbochw 
H enoBeKOM noOepexba caMux xpynHbix aKBaxopnii napxa — KeH03epCKOH chcxcmm h 
03epa JleKuiMoaepo. B;;ojib ccBepnOH rpaHHUw KPHIiri npoxo^HX cymecxByiomHH yxe 
HecKonbKo cxojiexHH xpaxx b ropoaa OHera h ApxanrejibCK, a Bflonb ioxchoh h ioro-3a- 
naAHOH rpaHHU — xpaxx b r. Ilyflox. 

C C03;iaHHeM b 1991 r. KPHIin anxponorcHHaa Haipyaxa Ha sxoii xeppnxopHH 
HecKonbKo CHH3HJiacb, HO no CHX nop nponojixcaioxca Bbinac CKoxa, cenoKoc h Bbipamn- 
BaKHe KopMOBbix xpaB, Bbi6opoMHaa pyOxa jieca. 03epa h pexH napxa nocemaioxca 
pbiOaxaMH H xypHcxaMH, ho cnjiaB npcBecHHbi no pexaM Ynnoma h Kena, 03epaM 
KeH03epcK0H chcxcmw npexpaxHiica. 

EcrecTBeHHbie aKoronbi. MecxooOnxaHHa Elodea canadensis, Hydrocharis morsus- 
ranae, Stratiotes aloides, Spirodela polyrhiza, Typha angustifolia h T. latifolia b 6acceHHe 
•p. Onera, Bue ocbochhux HCJiOBeKOM ynacxKOB, panee ObUiH oxapaKxepH30BaHbi xax 
npHponHbie pecpymyMM (Bcxob, 1996). B KPHIin 3 xh pacxenHa o6Hapy»:eHbi b osepax 
nnomanbK) ox 5 no 1000 ra h 6oJiee, na npH6pe»CHbix MenKOBOnbax (na rjiyOwnax 
0.2—3.5 m). Hx pacnpocxpaHenne, nacxoxa BCxpenacMOCXH h xapaxxep pacnpenencHHa 
B osepax HeonHHaKOBbi na pasHbix ynacxxax HauHOHanbHoro napxa. 
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B ccBepHOH qacTH KlUnn (KeHOsepCKHH ynacTOK) ohh HBjiaiOTca OHCHb peflKHMH. 
Hydrocharis morsus-ranae OTMeneH Bcero b 2 osepax (FaMOsepo h Cbhhoc), a Stratiotes 
aloides h Spirodela polyrhiza — b oahom (FaMOsepo). 06a osepa HaxoflBTCB b aone 
xoaaHCTBeHHOH flearejibHocTH; ohh oKpyjxeHbi namnaMH, oroponaMH, cenoKocaMH h 
BbiroHaMH, no6jiH30CTH pacnojiojKCHbi HcGojibuiHe flepeBHH. Bhahmo, cioaa rHapocJjHTbi 
6buiH aaHeceHbi MejioBCKOM. 

06LQHpHbie ecTecTBCHHbie pejiHKTOBwe aapocjiH Typha latifolia naHAenbi Ha He6ojib- 
uiOM yqacTKe TeppHxopHH (njiomajtbio He donee 10 ra) — b mchkhx oaepax cpenH 
(^uiHpHoro noHHxcHHa c MomHOH Top(})HHOH aancxcbio (xojimHHa xop4)a nocxHraex 
2.5—3.0 m), OKpyxcHHoro 0JibX0B0-6epe3OB0-HBOBbiM jiecoM, b 1.5 km k ceBepo-Bocxoxy 
ox A. Fopbi (BexoB, 1998). 3xa xop(|)aHaH aanexcb hhxchchbho paapaGaxbmaexca, oxcro^a 
TopcJ) pa3B03HxcH Ha oFopoAbi, HOJiB H H BbinacaeMbie nyra b KanecxBe yfloOpeHHH. Sapocnw 
poroaa npeflCxaBnenbi 2 MaccHsaMH nnomaabio cooxaexcxBeHHO 0.3—0.4 h 1.5—2.0 ra, 
rue T. latifolia BMecxe c apyrnMH rHApo4)HxaMH oOpaayex npHOpexcHo-BOAHbie rpynnH- 

POBKH. 

nopasHxejibHan peflKOcxb 3 xhx rHApO(t)HJibHbix pacxenHH b naHHOH nacxH KFHIin — 
HexHHHHHan KapxHHa fljia ocBoeHHbix nejioBeKOM ynacxKOB xaexcHofi aoHbi perHOHa, 
Bhahmo, hx aKXHBHoe pacceneHHe orpaHHqeHO cneuH(|)HHecKHMH ycnoBHflMH npoHspac- 
xaHHB B BOAOCMax (BexoB, 1994b). A6cojiK)XHoe 6ojibmHHcxBo oaep b Oaccefine p. Onera 
HMCiox noaAHenexBepxHHHbiH Boapacx h aBJiaioxca mokoabimh axocHcxeMaMH, hx Koxno- 
BHHbi Mano BbipaOoxaHbi. FloaxoMy o6jiacxb npHOpexcHux MejiKOBOAHil b hhx aaHHMaex 
KpaMHe HeaHaHHxejibHyio n/iomaAb, a npeo6jiaAaiox ynacxKH c rjiyOHHaMH 6ojiee 10 m (c 
M anonporpesaeMbiMH BOAHbiMW xonmaMH), tag ycjiOBHH npowapacxaHHa rHApoc|)HxoB b 
uenoM HedjiaronpHBXHbie. 

B^ ueHxpajibHOH h k)»:hoh nacxax KFHnn (KapronojibCKHH ynacxoK) 3xh pacxenHa 
Bcxpenaioxca HaMHoro name, h 3Aecb o6Hapy»:eHO necKOJibKo 03ep-pe4)yrHyM0B, rne 
rHApo(|)HXbi aBJiaioxca AOMHHaHxaMH h ynacxByiox b ^JopMHpoaaHHH npHOpexHO-BOAHbix 
q)ynnHpoBOK. BoaMoxcHWMH pecJiyrayMaMH Stratiotes aloides aanaioxca oaepa Manoe 
IlopxeHCKoe, BepxHee, JIo6o3epo h Knacoaepo, a Hydrocharis morsus-ranae — oaepa 
JleKuiMoaepo, Majioe nop)KeHCKoe, MepHoe h Jlojiroe (BH/iencKaa ipynna), Koproaepo 
(pHc. 2). Hx noasneHMe b Apynix BOAoeMax, neCojibiiioe oOHJiHe, jiOKajibHoe pacnpocx- 
paHeHHe (jihiub b oahom aajiHBe, yqacxxe npHOpexcHbix mcjikoboahh h x. a ) h hbxoakh 
CAHHHHHbix 3K3eMnjiapOB paccMaxpHBaioxca aBxopoM KaK peaynbxax HenpeAHaMepeHHoro 
pacnpocxpaHeHHa nejioBeKOM. 3Aecb fhapo^hxw oxMeqeHbi b6jik3h ynacxKOB 6epera, Kyna 
nOAXOAHX XpOHbl, OKOJIO H36 pblOaKOB H AepeBCHb. 

BnoACa xanaACKaa, bhahmo, npoHHKaex b oaepa KFRIHI c lora — no pexaM 
HenMa h JlcKinwa Ha oaepa Jlana, rne ona naaecxHa ashho (PacnonoB, 1985). Bepo- 
axHo, B Hacxoamee apeMa npouecc aaceneHHa snoAcefl BOAoeMOB napxa naxoAHXca 
Ha HanajibHOH cxoahh h lUHpOKO oxBaxHJi noKa xojibko lo^^Hyio nacxb. Ha caMOM lore 
KFHnn 3JiOAea oxMeMCHa b 2 oaepax, CBaaaHHbix c oaepoM JIaHa, — MoHacxbipcKOM, 
H3 Koxoporo BbixeKaex p. JleKiuMa, Bnanaiomaa b oaepo Jlana, h JleKuiMoaepe, caa- 
aaKHOM p. HenMa c oaepoM MonacxbipcKoe. Ha nexamefi k ceaepy ox hhx xeppHXopHH 
napxa pacnpocxpancHHe snoAen HepaBHOMepHoe, naxHHcxoe, a ace ee MecxoHaxox- 
AeHHa npHypoMCHbi k naHOonee nocemacMbiM nenoaeKOM b npoiunoM h b Hacxoamee 
BpeMa oaepaM, naxoASTca 6nH3 cxapwx AOpor, aaSpomeHHWx AepeaeHb h ObiBUiHx 


Phc. 1. AHTponoreHHue HarpysKH h MecroHaxoxACHHs rHapo(|)iiiibHi>ix pacTeHHH b HCKyccrBeHUbix axOTonax 
Ha ocBoeHHOH TeppHTopHH B ceBepHOH HacTH KeH03epcKoro nauHOHajibHoro napxa. 

I — KcHosepcKaa CHCteMa, il — peiJ^yniyM h MecTOHaxoxAeBHS poro3a uiupOKOJiHCTBoro b HcxyccTBCHHUx sKoxonax 3a ero 

npeflcnaMK &ih3 a. Topu (KeuosepCKHH y^aCTOx). 

a — necnaiio-rpaitHHHue xioporH; 6 — npocenoMHue H JiecHue Aopom; e — BepesHH (/ — OcTameBCKax u CsHHoe, 2 — 
VcTb-nosa, 3 — r^asoBo, 4 — Pu}kkobo, 5 — Mbkhub h nenaxHua, € — KapnoBO, 7 — Topu, MHUiKHa, BepuiHHHKo, KeHCKHii 
norocT, S — XftiiHuuHa, 9 — KpHBuoBo, 10 — flepiunaxTa); i — cchokocu, nacrGHUia, oropoAU, nauiHH; d — 03epa (1 — 
Acuiroe, 2 — rnySoKoe, 3 — 6e3UMXHHoe oscpo, 4 — BaK03epo, 5 — XaMOsepo, 6 ^ MraaTOBO, 7 — Eonbuioe, 8 — MoiuHoe, 
9 — KyneuKoe): e — nec<iaHue a nccHaHo-ipaBHHKwe xapbepu. 

MecTOHaxoxcflCHHa rHapo(|)HnkHux paCTeHHii; x — npHAOpoxHue KaHasu c Typha latifolia, 3 — cctcctbchbuh 
pe^iyniyM T. latifolia, u — HCKyccTBeuaue axoronu c T. latifolia. Macurra6HaB aHKefixa: 1 — 1.3 km, II — 250 m. 


4 BoTaHHMecKHH xypua/i, N® 4, 2000 r. 
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Phc. 2. AHTponoreHHbie Haq)y3KH na osepa (I), MecTOHaxoxHCHHa nupot^HJibHux pacrcHHii b ecrecTBeHHbit 
H HCKyccTBeHHbix 3KOTonax ioxHOH HacTH HauHOHajibHOro napxa (KaprononbCKHii ynacroK) (II). 

a — paiioHu c6opa xhbhuu b 1950—1980-x rr.; 6 — 03epa k yMacTXH boaocmob, aacencKHue nuipo<|iHTaMH; e — MecTOHa* 
xoxAeHHB Typha angustifloia; z — MecTOHaxoxACHHS T. latifolia b HCxyccTBeHHUx axoTonax. 
flepCBHH: / — BHjurHHo; 2 — riopxeKCKHii IlorocT: 3 — OKaTOBCKaa H OenopOBCKaa; 4 — Macejitra; 5 — TyxeBo; 6 — 
BtuibHo; 7 — MopiaKxHBCKaa h Ae^anoBCxaii; S — OpnoBO, BopoTHHKOBCKaa, KaiicapoBCKaa, XBannHCxan h npoKauiHHCKaa. 
Oaepa: 1 — BiumniHCKoe; 2 h 3 — Xyaue; 4 — fltwiroe; 5 — Bonbiuoe [lopxeHCKOc; 6 — Manoe Ilt^xeHCKoe; 7 — Boniuioe; 
8 — KocTJJHBoe; 9 — MeHbuiee; 10 — Eojibuioe h Manoe Maxc; ! 1 — XCcjiroaepo; 12 — JloOoaepo; 13 — Hoaroaepo h MepHOc 
(flyMHHCKaa rpynna): 14 — Honroe (jijMHBCKaa rpynna) h Koproaepo; 15 — JIcBycoaepo, Topocoaepo h BcHfloacpo; 16 — 
KHxoaepo; 17 — CHHce; 18 — Eenoe; 19 — IlexHxepbe h MacentrcKoe; 20 — Kopioaepo; 21 — BejitinMnoaepo: 22 — 
MepHoe (MacentrcKO'BiuieHCKaa rpynna): 23 — BHabuo; 24 — Paannsa; 25 — HaniHMoaepo; 26 — Caproaepo: 27 — JleKiuM* 

oaepo; 28 — Bepxuec. 
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cejibxosyroflHH. HbiHe caMbie ceeepHbie MecTOHaxoxflCHHa Elodea canadensis otmchc- 
HM fljifl 03 ep ^ejirosepo, Manoe h Bonbiiioe Maxc 6jih3 rpaHHUbi ueHipanbHoro h 
lOJKHoro ynacTKOB napKa, 

Ycnex paccejienHa E. canadensis no xeppHTopHH KPHIin, bh^hmo, oSycjiOBJicH 
flByMfl rjiaBHbiMH 4)aKTopaMH: 1) o6orameHHOCTbK) npnpoflHbix boa pacTBopeHHbiMH 
coABMH KanbUHH (loxcHafl xeppHTopHH napxa bxoahx b o6uiHpHyio xapcxoByio o6jiacxb 
c MOiuHbiMH xojimaMH H3BecxHflKOB H flonoMHXOB (Ohjichko, 1974)), 6naronpHflxcx- 
Byromeft uinpoKOH axcnaHcnn 3JiofleH b Espone (XleKc6ax, 1947); 2) 6nH30cxbio k 
ocBoeHHbiM HeJioBCKOM yHacxKBM. Hmchho 3XH npHMMHbi onpexicjiaiox o6pa30BaHHe 
o6uiHpHbix 3apocjieH, 6bicxpoe h noBCCMecxHoe 3acejieHHe anofleen ecxecxBCHHbix h 
HCK yccxBCHHbix 6HoxonoB B OHarax xo3HHCXBeHHoro ocBoeHHH B xaexcHoii 30He (BexoB, 
1993a, 6, 1994b). 

06HJiHe E. canadensis HeojinnaKOBO b osepax KPHIin. CMCuiaHHbie 3apocjiH h 3 
ajioflCH H flpyrnx MaKpo4)HXOB opnGpexHo-BOAHoro h nnMHHMecKoro KOMnnexcoB, 
oSbiHHbix 3flecb xapoBbix BOflopocnen oxMeHCHbi Bcero b 2 BOAoeMax — ^e/irosepe 
H HepnoM (BHJieHCKaa rpynna). B 03epax HarnHM03epo, Capro3epo, KacK03epo, Mo- 
HacxbipcKoe, MacejibrcKoe, IlexHxepbe, JIeByco3epo, Hepnoe (AyMHHCKaa rpynna), 
BnjibHO H JIeKiiiM03epo 6bUTH o6HapyxceHbi AOxajibHbie 3apocjiH n/iomaAbio no 3— 
40 m 2, pa36pocaHHbie no npnOpexcHbiM MCJiKOBOAbaM na accaxkh h coxhh MexpoB 
apyr ox apyra. 03epa c E. canadensis npocxpaHcxaenno pa3o6uieHbi h yAanenw na 
0.5—20 KM flpyr ox apyra. Bhahmo, naxHHCxocxb b pacnpocxpaneHHH h pasnaa Mac- 
coBOcxb E. canadensis CBa3aHa c HeoflHOBpeMenHocxbio 3acejTeHHa boaocmob. OOmnp- 
Hwe 3apocAH BJioACH MOiyT cBHAexejibcxBOBaxb o ee 6ojiee panneM noaBJienHH (3aHoce) 
B BOflOCM. 

XOia rojioueHOBoro pennKxa Typha latifolia, sacejinsmero 03epHbie koxaobhhm 6ac- 
cenna p. Onera npn noxenjienHH lOiHMaxa (Ejinna, lOpKOBCKaa, 1980; lOpKOBCKaa h Ap., 
1989), B lOxcHOH HacxH KPHnn HBBecxen xojibKO oahh pe4)yrHyM — 03. JleKmM03epo 
(BeXOB, 1996). SaCCB p0r03 BXOAHX B COCXaB OKOAOBOAHbIX M npHSpeXHO-BOAHbIX 
sapocAeii b mcakoboahux 3apacxaiomHX 3aAHBax h y SeperoB bhc bbambob, 3amHmeHHbix 
c BHemHeii cxoponw naMbixbiMH oxMenaMH. 06iiiaa npoxaxennocxb xaxnx rpynnnpoBOK 
Aocxnraex nonxn 20 km. Flo caoebm mccxhux XHxeAeii h coxpyAHHKOB KEHIiri, npwMep- 
HO 40—45 nex Ha3aA, kofab b HcxoKax p. Hcama eme coxpanaAacb nnoxMna MeAbHHUbi 
H ypoBCHb BOAbi B 03epe 6biA na 0.8—1.2 m Buine coapeMenHoro, sapocAH porosa 
3aHHMaAH MCHbinyK) nAomaAb. FIocac noAHoro pa3pyiiieHHa nAOxnnbi ypoBenb boaw 
CHH 3HAca H oSAacxb npnSpexHbix mcakoboahh 3HaHHxeAbHO yBcAHHHAacb, no3xoMy poro3 
uiHpoKo pacccAHAca no MCAKOBOAbaM, TAe ceftnac noBccMecxHo pacnpocxpaHCHbi o6iuHp- 
Hbie 3apocAH c ero ysacxHeM. 

Cennac, bhahmo, Ha6AiOAaexca HaManbHbift axan pacceAcnna poro3a no 03epaM, h oh 
B cxpenaexca xoAbKO b ioxhoh qacxH KEHnil ( KapronOAbCKHH ynacxox). Typha latifolia 
oxMeneH b 4 o3epax (MoHacxbipcKoe, MaccAbrcKoe, Chhcc h Jlo6o3epo) (pHC. 2, 3). 
MecxoHaxoxACHHe b osepe Jlo6o3epo — caMoe ccBepnoe h 3 H3BecxHbix SACCb, oho 
yABACHo ox pe4)yrHyMa (ox 03epa JIcKUiMOsepo) na 19 km. Ha HanaJibHux 3xanax 
saceACHMa 03ep poro3 3aHHMaex AHiub HeOoAbuiHe ynacxKH, h nAomaAb ero 3apocAeH 
cocxaBAaex ne 6oAee HecKOAbKHX AecaxKOB, pexe — coxen KBaApaxHbix MexpoB. B 3xhx 
BOAOCM ax poro3 oGnapyxcH na npH6pexHbix cnAaBHHax (03epa Cnnee h JIo6o3epo), b 
cocxase okoaoboahofo KOMnACKca rHApo(|)HAbHOH pacxHXCAbHOCXH (o3epo Monacxbipc- 
Koe), a B 03epe MaceAbrcKoe T. latifolia oxmchch bmccxc c npH6pexHO-BOAHbiMH 
pacxeHHaMH na MCAKOBOAbax (na rAy6HHe ao 0.7 m) Boxpyr ocxpoBa, HanpoxHB a. Ma- 
ceAbra. Bhahmo, T. latifolia pacccAaexca no xeppHxopHH napxa, xax h SAOAea, c lora, 
OcHOBHoe ero pacnpocxpaneuHe, aepoaxHee Bcero, HAex no MHoroMHCAenHWM Hcxyccx- 
BeHHbiM SKOxonaM; oxciOAa T. latifolia nonaaaex b 03epa. 


Elodea canadensis — 10—12, 16—19, 22, 23, 25—27, 29; Hydrocharis morsus-ranae — 5, 6, 11, 13—15, 19, 26, 27, 29; 
Siratioies aloides — 5, 6, 10—13, 16, 28; Typha latifolia — 12, 17, 19, 27. OcranbHue o6o3HaHeHHa re ace, 4 to h Ha pMc. 1. 

MacuiTaOHaa AHHetiKa — 1.3 km. 
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HcKyccTB^HHbie 3KOTonbi. npHflopoJKHwe KanaBbi, kojich Ha crapbix 3a6poiueHHbix 
H Mano HcnojibsyeMbix jiecHbix jioporax, paanHHHbie smbi, xapbepbi h Apyrne KonaHH — 
caMbie o6biHHbie HCKyccTBCHHbie 3KOTonbi Ha ocbochhoh TeppHTopHH. B HHX oCHapyxeHbi 
sapocjiH BOflOKpaca {Hydrocharis morsus-ranae) h porosoB (Typha angustifolia h T. la- 
tifolia). 

BoflOKpac OTMeqeH b HCKyccTBCHHbix 3KOTonax Bcero b 2 TOMKax KapronojibCKoro 
ynacTKa KPHOn. Bjih3 ioxchoh rpanHUbi oh npoH3pacTaeT b npHflopoxcHoft xanaBe, 
coeflHHsiomeHca c o3epoM flojioBHHHoe (oho pacnojioxceHO y aoporn h jicxcht sa 
npeaejiaMH napKa). flpyroe MecTOHaxo)KfleHHe BbiaBJieHo b ananoniMHOM axoTone, b 
2.5 XM X K)ro-3anaay ot a. MopmHXHHCxaa. B npHflopoxHbix xanasax Hydrocharis 
morsum-ranae o6pa3yeT 3apocjiH cpeaH B03flymH0-B0flHbix h oxojioBOflHwx pacTeHHH. 

H3 2 BHflOB poro3a Typha angustifolia — pe^xHii. B 1997 r. oh 6bm otmchch Bcero 
B oflHOM MecTe: ero jieHTOHHwe 3apocHH aaxop HaGjiiOflaji b xanase Bjiojib rpyHTOBOH 
flopoFH Mexfly ;iepeBHHMH MopmHXHHCxaa h Macejibra, b 2.5 xm cesepHee nepsoH h3 
HHX (pHc. 2). JIoxajibHaa rpynna (anHHa 3apocjieH ao 20 m, lUHpHHa ao 0.5—1.7 m) 
BXJiiOHajia Hecxojifaxo flecaixoB pacieHHH, Oojibuiaa nacib xoiopbix pasBHJiacb h 3 xopne- 
Bbix oxnpbicxoB xexymero roaa, oxojio 20 axBCMnjiapoB c cousexHaMH h yxce HanHHaiomHx 
UBeCXH H COXpaHHBUlHCCa npOUIHOrOJOlHHe CXcOjIH C XOpomO pa3BHXbIMH COUBeXHaMH. 

ripHaopoacHbie xanaBbi h pa3JiHHHbie aMbi aanaioxca ochobhmmh axoxonaMH, no 
xoxopbiM H3 npHpoflHbix pc^jyrHyMOB B rjiyOb napxa paccenaexca T. latifolia (pHC. 1—3). 
Ho BCxpenaeMOCXfa h oOhjihc sapocjieft T. latifolia neoAHHaxoBbi na pa3Hbix ynacxxax 
napxa. 

B cesepHOH HacxH KPHIin, 3a npeaejiaMH H3BecxHoro pe4)yrHyMa y a. fopbi, 
3apocnH T. latifolia b HcxyccxBCHHbix axoxonax oxMCMeHbi xojibxo b 5 xonxax (pHC. 1). 
Bh^hmo, xaxaa peaxocxb poro3a oGycnoBJicna xcm, mxo cesep napxa jiexcHX bhc npc- 
flCJioB oOmHpHOH xapcxoBOH oOjiacxH. BepoaxHO, oxcyxcxBHC Momnbix xojim aonex- 
BCpXHHHblX H3BeCXHaXOB H flOJlOMHXOB npCnaXCXByCX HeHXpaJIH3aUHH nOBblUICHHOH XHC- 
jioxHocxH noHBO-rpynxoB. Panee yxce 6biJio ycxanoBJicHO, mxo OojibuiHHCXBO mccxo- 
HaxoxflCHHH T. latifolia b xaexcHOH 30He xaroxeiox hmchho x flonexBepxHHHbiM 
K3BecxHaxoBbiM MaccHBaM, norpeOcHHbiM noa hcxhom nexBepxHMHbix oxjiojkchhh 
(B exoB, 1994 b). 

OaHo H3 H3BecxHbix B ccBcpHOH HacxH KPHnO MecxoHaxoxcacHHH poro3a — ne- 
pecbixaiomee b cepeaHHe Hioaa noHHxenHe Ha cchoxochom ayry, b 0.7—0.8 xm ox 
pe4)yrHyMa c ecxecxBCHHbiMH 3apocaaMH T. latifolia. 3aecb na naomaan oxoao 25 
B 1994 r. 6biao oxmcmcho 6oaee 170 BcrexaxHBHUx noOeroB, xax Moaoawx, pasBHB- 
uiHxca H3 xopHCBbix oxnpbicxoB, xax H coxpaHHBUiHxca c couBCXHaMH npomaoroaHHX. 
OopMHpOBaHHC aoxaabHbix Bapocaeft poro3a, sepoaxHee Bcero, aBaaexca caeacxBHCM 
3aHoca cK)aa xopHCBHm c xop^JOM, aoObiBaeMbiM h 3 paaoM pacnoaoaccHHOH 3aaexH 
H pa3B03HMbiM HO nauiHaM, BbinacacMbiM h cenoxocHbiM ayraM b xanecxse yaoOpcHHa. 

npyroe MecxoHaxoxcaeHHC T. latifolia — sanoaneKHwe Boaoft xoacH (ray6HHa 
0.1 — 0.5 m) Ha cxapoH, 3a6pouieHHOH aecHoft aopore, b 0.2—0.3 xm x ceaepo-Boc- 
xoxy ox npHpoaHoro pe4)yrHyMa (pHc. 1). JlenxoHHbie sapocaH porosa o6pa30BaHbi 
3aecb HecxoabXHMH aecaxxaMH noOeroB h xanyxca na 30 — 40 m no aaHne xoacH; hx 
uiHpHHa 2 — 7 M. 

Eme 3 MecxonaxoxaeHHa npHypoaenbi x xanasaM Baoab necaaHO-rpaBHHHOH ao- 
pofH Moxay aepcBHaMH riepiiiaaxxa h Oona (pHC. 1). EcaH b 2 xoHxax (ao paasMaxH 
aopoFH Ha a. Topbi; aeeaa nacxb pHcynxa) 3apocaH npeacxaBacHbi 30 h 45 pacxcHH- 
aMH, xo B xoxaoBane y aopora b cesepo-BanaanoH nacxH KeH03epcxoro yaacxxa ohh 
o6pa30BaHbi Bcero xpcMa pacxeHHaMH (saecb coxpaHHaHCb xaxxce npouiaoroaHHC ax- 
3eMnaapbO. B nepBbix 2 xoMxax oxMeHeHw Haa3eMHbie noOerH c couBCXHaMH, pa3- 
BHBuiHeca H3 MHOroaexHHX xopHCBHm H 4>opMHpyiomHe rycxyio nopocab b BHae mo-. 
aoawx pacxcHHH xexymero roaa h 3 xopneaux oxnpbicxoB, a xaxxce npomaoroaHHC 

UBCXOHOCbl C COXpaHHBmHMHCH COUBCXHaMH. BHaHMO, 3XHM 3apOCaaM yxc HCCXOabXO 
aex. B oxaHHHC ox hhx 3apocaH b ceBepo-3anaaHOH nacxH Kenosepcxoro ynacxxa 
6oaee Moaoabie. 
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Phc. 3. PacnpocrpaHCHHC Typha latifolia no 

HCKyCCTBCHHttM 3KOTOnaM Ha I03KH0H TCppH- 
TopHH KcHoaepcKoro HauHOHajibHoro napxa 
BOKpyr oaepa JIcKuiMoaepo (KaprononbCKHii 
yMacTOK). 

1 — yKacTOK napKa aaojib rpaaHHHo-necMaHOH h rpyu- 
TOBOii nopor Meamy aepeanaMH MopiuHXHHCKas h 
OpaoBo; II — yKacTOK napica anonb nacunHOH rpyH- 
TOBOH aoponi ua nep. Tpy^aHOBo. a — flepcBHH. Oc- 
TaabHue oSoBHaMeHHa re ace, hto k Ha pnc. 1. Maciu- 
Ta6Haji nKHCKKa: I — 1 km; II — 250 m. 
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Ha lore KPHOn (na KapronojibcKOM ynacTKe) 6biJi npocjieaceH eecb BoaMoxHbifl nyxb 
pacnpocxpaHCHHa T. latifolia h3 ecrecTBCHHoro pecJ)yrHyMa no oaepaM h apyrHM nepeys- 
jiaxHCHHbiM SKOTonaM. Oh BKJHOHaex: pe^JyrHyM porosa — oaepo JleKuiMosepo (hcxoh- 
HHK, oxKyjia Hjiex paccejiCHwe); HaxoflamHeca tia paanoM yaajieHHH ox Hero HCKyccxsen- 
Hbie 3KOxonbi — npHflopojKHbie Kanaebi, kojich na jiecHbix floporax, cHJiocHbie bmbi {3Aecb 
B pe3yjibxaxe MHrpapHH c4)opMHpoBajiHCb JiOKajibHbie nonyjiauHH T. latifolia); HOBbie 
ecxecxBeHHbie 3KOxonbi (o3epa MonacxbipcKoe, MacenbrcKoe, CHHee, JIo6o3epo), koxo- 
pbie 3XOX BHfl yxce 3acejiHJi. 

3a npe^ejiaMH pe^JyrnyMa oxMeneHbi HeoflHHaKoaaa nacxoxa BCxpenaeMocxH h ne- 
CKonbKO xHnoB 3apocjieH porosa. Xapaxxepno, hxo nacxoxa BcxpenaeMOcxH h njiomaiib 
aapocjieii b HCKyccxBeHHbix SKOxonax, bhahmo, xccho CBasanbi c HHxencHBHOCxbio 
SKcnjiyaxauHH flopor. Tax, nanpHMep, eaHHHHHbie JiOKajibHbie aapocjiH, yjiajieHHbie apyr 
ox apyra Ha 3HaHHxenbHbie paccxoaHHB, h xypxHHbi h3 3 — 70 pacxeHMfl oxMeneHbi b 
Koneax h xanaBax BAOHb cxapoH, ubine Majio HcnoJib3yeMOH jicchoh aoporn Mexcuy 
fl. Macejibra h pyn. KocxparHH (pHC. 2). B npHflopoxHbix h MejiHopaxHBHbix KaHasax 
BflOJib flopor c HHxeHCHBHbiM flBHxeHHeM xpaHCHopxa H npojieraiomHX cpe^H cenbCKOxo- 
3aHCXBeHHbix yroflHH 6nH3 03epa JleuiMoaepo (pHc. 2 h 3) napa^y c 3apocjiaMH h3 
HecKOJibKHX HaAseMHbix noOeroB oObiHHbi oOiuHpHbie paapacxanHa, BKjiioHaioinHe no 
HecKOJibKO coxeH noOeroB. CpeflH nocjiejiHHX Bcxpenaioxca 3K3eMnjiapfai c pa3BKXbiMH 
couBexHaMH H uBexymne, Hjiex axxHBHOe BerexaxHBHoe pasMHOxenHe, hhcjio mojigaux 
noOeroB flocxHraex 70 %, MHoro coxpaHHBUiHxca npouirioroflHHX 3K3eMnnapoB c couBe- 
XHBMH. TaxHe 3apocjiH flocxHraiox b fljiHHy ao 10—75 m. Tonex 4>opMHpoBaHHa jioxajib- 
Hbix 3apocjieH 3flecb BbiaBJieHO naMHOro Oojibiue, a oxaenbHbie aapocjiH T. latifolia 
yaanenw apyr ox apyra nepe^xo na paccxoaHHC ox 5 m flo HecxojibXHX coxen MexpoB. 
HaHOojibuiee aapacxanHe porosoM HCxyccxaeHHbix sxoxonoB oxMeHeno b npHflopoxHbix 
MennopaxHBHbix xanaBax na 1.2-XHJiOMexpoBOM ynacxxe rpynxoBOH floporn, npoiioxcen- 
HOH X Tpy4)aHOBO. 

CaMoe yflanenHoe MecxonaxoxcaeHHe porosa b ncxyccxBeHHOM 3xoxone oOnapyxeno 
B 15—16 XM ox pe^JyrnyMa (pHC. 2), b nepecbixaKjmefl cxapofi chjiochoh aMe na Jiyry, 
Ha ioro-3anaaHoM 6epery o3epa Hojiroe (ayMHHcxaa rpynna). 3;iecb oxMeHCHbi 47 cxeOjiefi, 
pa3BHBUIHXCa H3 MHOrOHeXHHX XOpHCBHm (15 H3 HHX OblJIH C COUBeXHaMH), H MHOrOHHC- 
jieHHbie MOJiOflbie noOern, nopocjib h 3 xopneBbix oxnpwcxoB. 


3aKJiH)HeHHe 

B xaeacHOH 30He EaponeHcxofi Pocchh na ocBoennOH HejioBexoM xeppHxopwH, 
iiecxojibxo cxojiexHH HaxoflHBUieMca b xo3aHCXBeHHOM oSopoxe, a aaxcM nepeaaHHOH nofl 
oxpaHaeMbiH npHpoflHbiH oO’bexx (HaqHonajibHbiH napx), naOjiiOflaexca pacujHpeHHe 
apeajioB rHjipo^HJibHbix pacxeHHH. BepoaxHO, ohh HenpeflHaMepeHHO paanocaxca neno- 
BexoM H pacnpocxpanaioxca h 3 npnpoflHWX pe^JyrHyMOB, neMy 6jiaronpHaxcxByex najiHMHe 
pa3H006pa3HbIX H MHOrOHHCJieHHOCXb HCXyCCXBCHHblX MCCXOoOHxaHHH (HOBbIX noxenUH- 
ajibHbix sxoxonoB), rycxaa cexb 03ep, pex h pynbCB (bosmoxchmx nyxefi MHrpauHii), mhoxhc 
H 3 xoxopbix CBHsaHbi Mejxfly coOoH H nepecexaiox bck) hjih Gojibuiyx) nacxb xeppHXopHH 
HauHOHajibHoro napxa. B pesyjibxaxe noaoOHbix npoueccoB b pasHbix xoHxax na oxpana- 
CMOH xeppHxopHH xax B HCxyccxBeHHbix, xax H ecxecxBeHHbix 3Xoxonax (|)opMHpyK)xca 
rpynnHpoBXH rHflpocJ)HJibHOH pacxHxejibHocxH c hx yHacxHeM. Pa^iHyc MHrpauHH mapo- 
4)HJibHbix pacxeHHH flaxe npH ManoH nacxoxe BCxpenaeMOCXH HCxyccxaeHHbix axoxonoB 
BecbMa 3Ha4HxejieH. EcxecxseHHbiM nyxeM (no BOfloxoxaM) h HenocpeflcxBCHHO nenoBexoM 
(c cexawH pwOaxoB, cenoM h x. a.) 3 xh XHflpo^JHXbi paccejiaioxca Ha aecaxxH XHJiOMexpOB 
ox B03M0XHbix npHpoflHbix pe4)yrHyMOB. 

BbiaBJiCHHbie fljia BOflHbix 3xoxonoB h nepeyBjiaxHCHHWx ynaoxxoB onaroB ocBoeHHa 
na xeppHxopHH KEHIin cneun^JHxa pacnpocxpanenHa h nacxoxa BcxpenaeMOCXH Typha 
angustifolia h T. latifolia, aacejienne poro30M luHpoxojiHCXHbiM npeHMymecxBeHHO paa- 
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JIHHHbIX HCKyCCTBeHHWX MeCTOoSHXaHHH OTpaxaiOT o6mHe TCHfleHUHH paClUHpCHHa 
apeana bh^ob b lOxcHO-xaexcHOH noasoHC EsponeHCKOH Pocchh (KpacHosa, 1988). 

nojiyHCHHaH HH^opMauHH Moxcex 6bixb HcnojibSOsaHa b HHAHKauHOHHbix uejiHX ana 
oueHKH cxencHH aHxponorcHHoro BoaacHCXBHa Ha npHpoanbie sKOCHCxeMW h xpaHC(J)op- 
MHpOBaHHa ipynnHpOBOK XHapOCjjHJlbHOH paCXHXeJlbHOCXH KaK «HCXOflHbIH penepHblH 
ypoBeHb» npH MOHHxopHHroBbix HCCJieaosaHHax Ha oxpaHHCMbix xeppHxopHsx h odieK- 
xax. 

^ npHHomy cbok) HCxpcHHioK) 6jiaroaapHOCXb pyKOBoacxBy KenoiepcKoro nauHOHanb- 
Horo napxa (renepajibHbiH anpexxop E. O. UlaxKOBCKaa, aaMCCXHxejib aHpcKxopa no 
HayHHOH paSoxe C. A. CHHaroBCKHii) aa ^HHancHpoBaHHe HccneaoBaHHH b 1994, 1997 
H 1998 rr. 
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SUMMARY 


The areas of Elodea canadensis, Hydrocharis morsus-ranae, Stratiotes aloides, Spirodela 
polyrhiza, Typha angustifolia and T. latifolia in Kenozerskii national park (taiga zone of Arkhangelsk 
region) are extending. The territory of the park have been exploited for several centuries which 
facilitated dispersal of these plants from their natural refuges. Various lakes and artificial reservoirs 
were anthropogenically modified and now they are favorable for colonization by hydrophytes. The 
radius of migration of hydrophilous plants is very large (tens kilometers). 


VaK 581.526.33 (470.1/.25) 


Bor. xypH., 2000 r., t. 85, N; 4 


© B. A. CMarHH 

PACTHTEJIBHOCTb HH3HHHLIX OCOKOBWX BOJIOT 
CEBEPA EBPOHEHCKOft POCCHH (B nPEflEJIAX TAE^HOfl 30HLI) 

V.A.SMAGIN. VEGETATION OF SEDGE FENS IN THE NORTH OF EUROPEAN RUSSIA (TAIGA ZONE) 

npoBeaeua icaaccH(|)HKauH]t pacTHTentHOCTH hh^hhhux ocokobux 6oaoT eaponeHCKoro cesepa Pocchh. 
BbmejieKbi 13 accouHauHil, oTHOcaiuMxcx k 3 coiosaM, 2 nopaiucaM. 

KaiOHeBbie caosa: KjiaccaitiHKauHji pacTHreabHOCTK, HHSHHHue doaora, PyccKHH Cesep, coi 03 Magno- 
caricion. 

B flaHHOH CTaTbe npHBOflHTCa oSsop paCTHTCJlbHOCTH HH3HHHbIX 6 ojiot eBponeficKoro 
ccBepa Pocchh (b npeACJiax TaeacHOH 30Hbi, jio rpaHHUbi c jiecoTyHnpoH), me ohh hc 
HMCioT luHpoKoro pacnpocTpaHCHHA, a Hspenxa BCTpenaiOTCfl b peMHwx aojiHHax, no 
6eperaM 03ep, BOKpyr mcct Bbixona KmoHCBbix boa. Kax h b 6onee ioxhwx pernonax, hx 
paCTHTCJlbHOCTb OTHOCHTCH COFJiaCHO 3KOJIOrO-4)JIOpHCTHMeCKOH KJl&CCH^lHKaUHH K KJiaC- 

cy Phragmiti-Magnocaricetea, npHHCM npeflCTaBACH oh jihiub cok)30m Magnocaricion. 
rio cpaBHCHHio c KDKHee pacnojioxeHHbiMH perHOHawH, b hbcthocth c cesepo-sanaAOM 
Pocchh, pacTHTCJibHOCTb hhshhhwx 6 ojiot Cesepa OTAHnaeTCH 3HaHHTejibHo MeHbihHM 
(JiHToueHOTHHecKHM pa3HOo6pa3HeM. rioHTH BCC onHcaHHbie 3Aecb accouHauHH BCTpena- 
lOTca H loxHee, na ceaepe ace acchoh sohbi hx coo6mecTBa BBJiaioTca pcakhmh, 
3Ha4HTeAbHbix nAoutaACH, Kax npaBHAO, hc sanilMaioT. Ha hx aoaio npHxoAHTca He6oAb- 
uiaa HacTb reo6oTaHHHecxHx onHcaHHH, CACAaHHwx hemh Ha SoAOTax ccBcpa Pocchh. 
CTaTbH HanHcaHa na ocHOBaHHH MaTcpnaAOB, co6paHHbix 6oAOTHbiM oxpaAOM Ceaepo- 
SanaAHoii axcneAHUHH BoTaHnnecxoro HHCTHTyra hm. B, JI. KoMapoaa (BHH) PAH bo 
BpCMH pa6oTbI Ha TCppHTOpHH BOAOFOACXOH, ApXaHrCAbCXOH, MypMBHCXOH oGnaCTCH H 
Pecny6AHXH Komh. 

HH3HHHbie ocoxoBbie H TpocTHHXOBbie 6oAOTa AAA ccBcpa Pocchh HexapaxTcpHbi, 
o6AacTb Hx uiHpoxoro pacnpocTpancHHa nexHT loxHee, x lory ot ahhhh: 6acceHH 
p. npHnsTb — PbiGHHCxoe BOAOxpanHAHme — BacceiiH p. KaMbi — cpeAHHH Ypan (Boh, 
Ma3HHr, 1979). B noAsone ceaepHOH TaiirH TaxHX 6 oaot Mano h scTpenaiomHeca 
coo6mecTBa XAacca Phragmiti-Magnocaricetea othocatcb x npHSpexHo-BOAHofi, a He x 
60AOTHOH paCTHTeAbHOCTH. HaMH 3AeCb, Ha He60AbIiIHX HH3HHHblX 6oAOTaX, pacnoAo- 
xcHHbix Ha HH3XHX HAOcxHx Gepcpax pex H B sapocuiHx CTapHuax, onHcaHbi coo6mecTBa 
accouHauHH Comareto-Caricetum rostratae, Comareto-Caricetum lasiocarpae h Drepanoc- 
lado exannulati - Caricetum aquatilis. Coo6inecTBa ocTanbHbix accouHauHH coiosa 
Magnocaricion BCTpeHCHbi toabxo roxcnee — b noA30Hax cpeAHCH h kdxhoh Tafira, ho h 
T aM UiHpoxoro pacnpocTpaHCHHH ne hmciot, napeAxa BCTpenaacb na npnoaepHbix 6 oao- 
xax, cnnaBHHax h b 3a6oA04eHHbix cxapHuax pex. BoAbUiHc HH3HHHbie SoAOTa BCTpeneHbi 
TOAbxo B lOJKHOH 4acTH HCCAeAycMoro pcrHOHa. Hhbhhhmx 60AOT Ha cesepe EsponeHCxofi 
Pocchh moao, no3TOMy HeyAHBKTCAbHO, 4 to na aoak) xapaxTcpnoH aah hhx pacTHTCAb- 
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HOCTH npHxoflHTca He 6 ojibiiiaa flojia cjtenaHHWx HaMH onHcanHH. Bcero HaMH onHcanbi 
3 flecb coo 6 mecTBa 7 accouHauHii coiosa Magnocaricion. CooSmecTea coiosa Phragmition 
npH HCCJieaOBaHHH paCTHTCJlbHOCTH 60 JIOT HaMH He BCTpCMCHbi; OHH BCTpenaiOTCfl no 
6 eperaM BoaocMOB h oxHOcaica k npH6pexcHO-BOflHOH pacTHxenbHOCTH. 

He xapaKxepHbi juia 6oaox Ceaepa h MenKOOcoKOBwe cooSmecxBa, oxHOcamneca k 
nopaflKy Caricetalia nigrae miacca Scheuchzerio-Caricetea nigrae. Hx MecxooSHxaHHC — 
eBTpo{j)Hbie 6oJioxa. HaH6ojibmHM paSHooSpaaHCM cJ)Hx'oHeHoxHMecKoro cocxaBa ohh 
oxnHHaioxca na 6ojioxax SanajiHOH h UeHxpanbHOH Eaponbi (Dierssen, 1982; Rybnicek' 
et al., 1984). J^ocxaxoHHo hojiho (10 accouHauHii) ohh npejjcxaBJienbi Ha CcBepo-Sanaae, 
Ha Oojioxax Cesepa hx Mano, jiHuib HspcAKa ohh BcxpenaioTca b ioxhoh nacxH pernona. 
EBxpo4)Hbie 6ojioxa PyccKoro Cesepa noKpbixw hhoh pacxHxejibHocxbio; hbmh onHcanu 
cooOmecxBa, oxHocamneca k 2 coiosaM h 6 accouHaunaM nopaAxa Betulo-Tomentypnie- 
talia (CMaxHH, 1999a). 


riopaAOK Caricetalia nigrae Nordh. 36 
C 0103 Caricion davallianae Klica 34 

BKjnoHaex b ce 6 a accouHauHH 6ojiot 6 oraxoro nHianna: npoxoHHbix JioroB, npHpen- 
Hbix, npHpyHbCBbix (Ooraxoro KjiiOHeBoro nHxanna), pacnonoJKCHHbix no OeperaM MHne- 
poxpo4)Hbix 03ep. Hx cooGmecxsa pacnonaraioxca na mojioawx 6 ojioxax c HCC^JopMMpo- 
BaBiHCHca xop4)aHOH sanexbK), o6pa3yioinHxca nyxeM saOonaMHBanHa jiyroB, a xaxxce na 
miKDHeBbix OoJioxax h Sonoxax HSBecxKOBwx koxjiobhh, rae Momnocxb Top4)aHOH sanexcH 
Moxex 6 biTb BecbMa 3HaMHxej]bHOH. 

XapaKxepHbiMH BHaaMH coiosa aBJiaroxca; Dactylorhiza incarnata,^ Epipactis palustris, 
Eriophorum latifolium. Primula farinosa, Potentilla erecta, Carex capillaris, C. panicea. 
Polygala amarella, Drepanocladus intermedins, D. vernicosus. 

Ha 6 o/ioxax CeBepo-Sanaaa onncaHbi (Boh, CMaran, 1993) cooOmecxsa 6 accounauHii 
axoro coiosa. TaM ohh naxoaaxca na ceBepo-BocxoHHOH ipanHue apeajia h aBJiaioxca 
peAKHMH, HyxcaaiomHMHca b oxpane. Ha 6 ojioxax Ceaepa ohh ne Bcxpenaioxca, hckaio- 
MCHHeM aBJiaioxca coo 6 mecxBa 2 accouHauHii, OTMeneHHbie na 3HaHHxejibHOM yaajiCHHH 
ox cnjioiHHoro apeajia, b 3anaaHOH nacxH BojioroacKOH o6ji. 

Acc. 1. Primulo-Schoenetum ferruginei Oberd. 62 

Coo6mecxBa accouHauHH (onncano 3 coo6mecxBa) pacnojiaraioxca na 3 Sojioxax 
a3biKOo6pa3HOH 4)opMbi, jiexcautHX b myOoKO Bpe3aHHbix b ckjiohh o3epHOH koxjiobhhm 
jioxcbHHax, no xoxopwM ocymecxBjiaeTca cxok KJiiOHeBbix HSBecxKOBbix boa b Poahohob- 
CKoe 03epo (BenoaepcicHH p-H BojioroACKOH o6ji.). 3xh cooOmecxsa pesKo oxjiHnaioxca 
no BHAOBOMy cocxaay ox BCxpeneHHbix 3anaAHee, b npeaenax cnnoiiiHoro apeajia. Saecb 
oxcyxcxByiox xapaxxepHbie aah accouHauHH bhaw — Primula farinosa, Pinguicula vul¬ 
garis, Carex hostiana, Eleocharis quinqueflora, Parnassia palustris, 3axo nocxoancxBOM 
H obHJiHeM oxAHHaiOTca Carex lasiocarpa h Tomentypnum nitens. 3th cooOmecxBa 
BbiAejieHbi B OTACAbHyio «BOCTOHHyK)» cySaccouHauHK) caricetosum lasiocar¬ 
pa e. noApoGnaa xapaKxepHCTHKa cySaccouHauHH aana b khhfc «Ojiopa h pacxHxejib- 
Hocxb 60J10X ceBepo-3anaAa Pocchh h npHHUHnbi hx oxpaHbi» (Boh, CMarnn, 1993). 

Acc. 2. Caricetum lepidocarpae Smagin in Boch et Smagin 93 

EAHHCTBCHHoe coo6mecTBo 3XOH accouHauHH onHcaHO xaM )Ke, Ha OAHOM H3 6oaox, 
pacnojioaccHHbix b jioxcSHne cxoxa, b6jih3k Poahohobckopo 03epa. Oho xaKJKe cymecx- 
BCHHO oxjiHHaexca no (|)jiopHCTHHecKOMy cocxaay ox cooOmecxB accounaitHH, BcxpeneH- 

1 AaTHHCKHC HaisaHHi! pacreHHH aaHbi no CBoaKC C. K. MepenanoBa (1995). 
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Hbix Ha Gojioxax Ceaepo-Sanafla (oTcyrcxByiOT xe xce BbiiuenepeHHcJieHHbie bhaw, anar- 
HocxHHecKHe fljia coiosa, h xax xe o6H;ibHbi Carex lasiocarpa h Tomentypnum nitens). 
Coo6mecxBO He Moxex 6b!Xb oxHeceHO hh k oahoh h3 2 BbiACJieHHbix panee (Bom, CMaxHH, 
.1993) cy6accouHauHH, ero cjieayex oxhccxh k xpexbew — caricetosum lasiocar¬ 
pa e, MeMy npenaxcxByex JiHiiib oflHOKpaxHocxb ero onHcaHHH. 

Coio3 Caricion nigrae Koch 25 

JluazHOcmuHecKue eudbt: Carex nigra, C.flava, Equisetum palustre, Salix rosmari- 
nifolia, Agrostis stolonifera, Viola palustris. 

Coi03 npeacxasjieH 1 accouHauHeii Caricetum nigrae, coo6mecxBa KOXopoH 3aHHMaiox 
rpaHHMaiuHe c jiyraMH ynacxKH Gojiox, Mojioflbie 6ojioxoo6pa30BaHHa. 

3flecb xe, b npeaejiax nopaaxa Caricetalia nigrae, ho BHe paMOK coio3a, paccMoxpHM 
eme 3 accouHauHH — Caricetum diandrae, Caricetum appropinquatae h Carici rostratae - 
Poetum pratensis, oxHCceHHe Koxopbix k BbiciUHM xaxcoHOMHMecKHM eaHHHuaM saxpyA- 
HeHO xeM, Mxo Hx coo6utecxBa Hecyx nepexo^Hbie Mepxbi ox pacxHxejibHocxH coK)3a 
Caricion davallianae k pacxHxejibHOcxH coiosa Magnocaricion KJiacca Phragmiti-Magno- 
caricetea. Bee 4 accouHauHH 6bmH panee noflpo6HO onHcaHbi na 6ojioxax CcBepo-Sanajia 
(Bom, CMarHH, 1993). 3flecb ohh npejtcxaBjreHM MeHbmHM mhcjiom onHcaHHbix coo6utecxB, 
BcxpeneHHbix jiHmb b ioxhoh MacxH peraoHa. 

Acc. 3. Caricetum nigrae Br.-Bl. 15 
(xa6jT. 1, 1). 


XapaKmepHbiu eud: Carex nigra. 

CuHOHUMbt: Carici fuscae - Comaretum Hadac 69; Caricetum goodenowii J. Braun 
15. 

MoptpojiozuJi. CooSmecxBa accouHauHH b oxjiHMHe ox onHcaHHwx Ha CeBepo-3anaae 
oxjiHMaioxcH OflHoapycHbiM cxpoeHHeMi Bbipaxen Jiwmb ocokobbih apyc. B ero cjioxeHHH 
Ha paBHbix c Carex nigra ynacxByex Deschampsia cespitosa, b ojjhom H3 coo6mecxB b 
pojiH coflOMHuaHxa oxMeMeHbi Carex rostrata h Equisetum fluviatile. Bo Bcex cooSmec- 
xBax 3aMexeH Agrostis stolonifera. Hpyc 6ojioxHoro pa3HoxpaBba, xax h moxoboh. He 
Bbipaxen. CoMKHyxocxfa ocokoboxo apyca 45—70 %. 

CuemeMamuKa^ 3KOJiozujiy zeozpa^uji. AccounauHa npe.[icxaBJieHa 3 onHcanuaMK, 
cjiejiaHHbiMH B riHHexcKOM H EMeuKOM paitOHax ApxanrejibCKOH o6a. EcxecxBeHHO, mxo, 
KaK H Ha Cesepo-Sanaae, rue ona npeflcxasnena 14 onHcaHHaMH, BHyxpHaccouMauHOHHbix 
e^iHHHU B Heii He BbiAejieHo. Ox coo6mecxB, onHcaHHwx Ha CeBepo-Sanaae, BCxpeMennwe 
HaMH B ApxaHreJibCKoii o6n. oxHHMaioxca MeKbujefi bhaoboh HacbimeHHOcxbio: cpeAHHH 
coexaB cooOmecxB — 9 bhaob cocyflHcxwx pacxeHHH h 1 bha Mxa. PacnoJiaraioxca ohh b 
pycjie cxexaiomero c SoAoxa pyMba (Emcukhk p-H) h na BHcaneM ckjiohobom Goaoxe na 
6epery p. FlHHerH (IlHHexCKHH p-n). Top4)aHbix oxaoxchhh hc oxMCMeno hh hoa oahhm 
H3 3 cooOmecxB. ypoBCHb BOAbi HaxoAHxca Bbiuie noaepxHocxH hombw. Kax h Ha 
Cesepo-SanaAe, cooSmeexsa accouHauHH xapaKxepubi Ana moaoaoix) 3a6oAaMHBaHHa. 

flanee npHBOAaxca xapaxxepHCxHKH accouHauHii, paccMaxpHBaeMWX 6e3 oxHecenna x 
COK)3y. 


Acc. 4. Caricetum appropinquatae (Koch 26) So6 38 
(xaOn. 1, 4) 

XapaKmepHbiu eud: Carex appropinquata. 

Moptpojiozuji. Kax h Ha CeBepo-3anaAe, cooOmecxBa accouHauHH oxAHMaioxca 
2-apycHbiM cxpoenHCM. BepxHHH ocoxobwh apyc, o6pa30BaHHbiH Carex appropinquata, 
xax npaBHAO c yMacxHCM Carex rostrata h Equisetum fluviatile, HMeex noxpwxHe 
25—50 %; iiHXHHH apyc 6oAoxHoro pasHoxpaBba caoxch h 3 caOenbHHxa h Baxxw, a b 
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TABJIHUA 1 


AccouHauMH nopflflKa Caricetalia nigrae Ha cesepe EBponeftcKoft Poccmh 


AccouaauHfl 

I 

2 

3 

D 

AccOUHaUHH 

, 


3 

4 

‘fHoio onacaHHH 

3 

4 

10 

19 

HhCJIO OnKCaHMH 

D 

D 

W 

19 

Bnabi 





Bhau 





Ch. ass. 





Salix rosmarinifolia 




1 + 

Carex nigra 

V3 


+ 4- 

1 + 

Eriophorum latifolium 




+ + 

C. diandra 



V2 


D. Magnocaricetalia 





C appropinquata 


11 + 


V2 

Comarum palustre 

rvi 


III 

IV2 

Poa pratensis 

D. Caricetum nigrae 


VI 

1 + 

11 + 

Equisetum fluviatile 

Carex rostrata 

Galium palustre 
Naumburgia thyrsiflora 
Stellaria palustris 
Calamagrostis neglecia 
Scutellaria galericulata 
Cicuta virosa 

III 

III 

111 + 

III 

III 

I1I+ 

III 

•f + 

IV2 

nil 

IVl 

nil 

11 + 

11 + 

11 + 

1 + 

Agrostis stolonifera 
Deschampsia cespitosa 
Juncus filiformis 

J. articulatus 

IVl 

V3 

IVl 

11 + 



+ + 

11 + 

11 + 

11 + 

11 + 


D. Caricion davallianae 






+ + 

Betulo-Tomcntypnion 





D. Caricion lasiocarpae 





Equisetum palustre 

Rum^ acetosa 

Saxifraga hirculus 
Polygonum bistorta 

Stellaria crassifolia 

Crepis paludosa 

Pamassia palustris 

Epipactis palustris 
Drepanocladus vemicosus 

D. intermedius 

Bryum pseudotriquetrum 
Paludella squarrosa 
Tomentypnum nitens 
Sphagnum wamstorfii 

IV+ 

III! 

IV+ 

1112 

1112 

nil 

111 

11 + 

111 

11 + 

111 

112 
1112 

+ + 

IVl 

IVl 

11 + 

11 + 

+ + 

+ + 

II13 
II2 
IV2 

nil 

II2 

III2 

1 + 

1 + 

1 + 

1 + 

1 + 

+ + 

+1 

III 
+ + 

1 + 

Carex lasiocarpa 

C. chordorrhiza 

Menyanthes trifoliata 
Utricularia intermedia 
Eriophorum polystachion 

IlpOHHe BHAbI 

Filipendula ulmaria 
Lysimachia vulgaris 
Epilobium palustre 
Calliergon giganteum 

Caltha palustris 

Oxycoccus palustris 

11 + 

11 + 

11 + 

II3 

nil 

11 + 

v+ 

IVl 

111 

IV2 

1 + 

+ + 

nil 

+1 

1 + 

III 

+ + 

11 + 

IV2 

1 + 

11 + 

11 + 

III+ 

III 

11 + 

11 + 


npHMenaHHe. AccouHauHH: 1 — Caricetum nigrae (coioa Caricion nigrae), 2 — Carici rostra- 
tae —Poetum pratensis, 3 — Caricetum diandrae, 4 — Caricetum appropinquatae (accouHauHH 2—4 
paccMarpHsaioTcn BHe coioaa). B TadJi. 1 h 2 phmckhmh iiH4>paMH oGosHaMenu iciaccbi nocTOBHCTBa, 
apa6cKHMH — npoeKTMBHoro noKpbiTHn. 


OAHOM coo6mecTBe (b BoAoroACKoii o6ji.) h3 Thelypteris palustris, hmcct 6ojibmee 
noKpwTHe — 30—70 %. MoxoBoii «pyc oObiMHo OTcyrcTByex, a raM, rae oh ecTb, 
oOpaaoBaH runHOBbiMH MxaMH. 

CucmeMamuKa, skojiozur^ zeozpa4>UA. AccouHauHa npeACTaBJieHa 17 onncaHHaMH, 
CAenaHHbiMH b BeiioaepcKOM h BbireropcicoM pafioHax BojioroACKOH o6n. (6), b FlHHexc- 
CKOM p-HC ApxaHrejibcKOH o6ji. (7) h b loro-sanaAHOH nacTH PecnyOnHKH Komh (4). Kax 
no apycHOMy crpoeHHHJ, rax h no BHAOBOMy cocxaBy onHcaHHbie 3Aecb cooOiuecTBa 
anajiorHHHbi raxoBbiM na OojioTax Ceaepo-SanaAa. Hx MecTOo6HTaHHeM cjiyjxaT oxpaHXH 
xAtoHCBoro Oojioxa; Oojioxa jioxcOhh cxoxa (nHxaeMbie xjiiOHeBbiMH boabmh); 6 ojioxa; 
oOpasyiomnecH na Mecxe aapacxatoiuHX 03ep (cxapHHHoro XHna); npHoaepHbie Oonoxa. 
CooOmecxBa accouHauHH xaxxe aaHHMaiox 3HaMHxejibHbie no njiomaAH ynacxxH Ha 
oOuiHpHblX HH3HHHbIX 6oJ10XaX (b BoJIOfOACXOH o6jI,) H B HpHOCXpOBHblX XOHSX H B JiafTaX 

MesoxpotfiHbix 60J10X. Pacnojiaraioxcfl ohh na xop(t)aHOH aajiexH Momnocxbio ao 3.5 m, 
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HO, KaK npaBHJio, OHa BapbHpyer b npe^ie/iax 0.5—1.5 m. Kax HCKJiiOHeHHe, ee cooOmecxBa 
BCTpenaioTCfl Ha He HMeioiUHx Topcj^HHOH aajiexcH bhch.hhx Oojiorax. 

CooGmecTBa accounauHH BCTpeMCHW na orpaHHHCHHOM hhcjic 6 ojiot, HaxoflHmHxca 
B loxcHOH HacTH paccMaTpHBacMoro peraoHa, ceBCpnee BCTpenaioTca peAKo. Hx Mecro- 
oOHTaHHa 3acAy)KHBaK3T Toro, hto 6 li ObiTfa BsaTbiMK noA oxpaHy, nanpHMep 6 oaoto b 6 ah 3 h 
A. JleyHOBO (riHHexcKHH p-H ApxanreAbCKOH o 6 a.). 

Acc. 5. Caricetum diandrae Jonas 32 
(tbOa. 1, 3) 

XapoKmepHbiu eudi Carex diandra. 

CuHOHUMbt: Caricetum diandrae-lasiocarpae Duvigneaud 49; Eriophoro-Caricetum 
diandrae Passarge 64. 

Mop4fOJio2UJi. CooOmecTBa accouHauHH xapaxTepHayioTca 2-flpycHbiM cxpoeHHeM. 
BepxHHH ocoKOBbiH spyc o6pa30BaH Carex diandra, HHOxAa npH ynacxHH C. rostrata, 
C. limosa H Equisetum fluviatile. Ero noKpwxHe He npesbzuiaex 30 %. ^pyc 6onoTHoro 
pa3HoxpaBba, 4>opMHpyeMbiH b ochobhom Baxxoii, peace caOenbHHKOM, oxAHHaexca 6 oAb- 
Lueii coMKHyxocxbK) — ao 45 %. Moxoboh apyc Bbipaacen He bo Bcex cooOmecxBax, a 
xaM, lAe OH ecxb, ero oSpaayiox rnnHOBbie mxh — Drepanocladus vernicosus, Bryum 
pseudotriquetrum, a xaxace, mxo xapaxxepHo aah cooGmecxa, onHcaHHbix b flpHypanbe, 
Tomentypnum nitens h Paludella squarrosa. 

CucmeMamuKa, bkojiozuji^ zeozpa4>uji. AccouHauHa npcAoxasneHa 10 onncaHHaMH, 
66 AbLuaa nacxb (7) Koxopwx CAcnana b bocxohhwx pafionax PecnyOjiHKH Komh, 2 coo 6 - 
mecxBa OHHcaHbi b FlHHeaccKOM p-ue ApxaHrenbCKOH o 6 a., 1 — b VcxioaceHCKOM p-He 
BoAoroACKOH o 6 a. CooSmecxsa 3 xoh accouHauHH aanHMaiox KmoneBbie Oonoxa h hh3hh- 
Hbie OoAoxa, noAHHXbiBaeMbie mifoneBbiMH BOAaMH. Ohh pacnonaraioxca b uenxpe kaio- 
HCBoro (cocHOBO-ranHOBoro) 6 oAOxa, nenocpeACXBeHHO BOKpyr BbixoAa miioHeBbix boa 
(A pxanreAbCKaa h BonoroACKaa oSnacxH); na sapacxaiomeM oaepe-cxapHue, naxoAameM- 
ca paAOM c KAzoMCBbiM 60 AOXOM (ApxanreAbCKaa o 6 a.); b PecnyOAHKe Komh hx Mecxo- 
oOnxaHHaMH xaxace aBAaioxca loiioHeBbie 6 oAoxa, BcxpeneHu ohh h b eBxpocJzHux 
MonaacHHax aana- 6 oAox. UpH xapaxxepHcxHKe accouHauHH npHMeHHXcAbHO k Ooaoxbm 
C esepo-SanaAB (Boh, CMarHH, 1993) Aaua BnyxpHaccouHauHOHHaa CHHxaKconoMJia: 
BbiACACHbi H noApoOno paccMoxpeHbi 4 cyOaccouHauHH. Bee 10 coo 6 mecxB, BcxpeneHHbie 
HaMH Ha OoAOxax Cesepa, oxHocaxca KcyOaccouHauHH equisetetosum palus- 
tris, AwarHOCXHHecKHMH bhabmh Koxopoii aBAaioxca Saxifraga hirc'ulus, Rumex acetosa, 
Bistorta major. 

CooOmecxBa accouHauHH He xapaKxepnbi Ana 6 oaox pernoHa, Bcxpenaioxca hckaio- 
HHxeAbHo B ero loacHOH naexH, fac HaxoAflxca na cesepHOH rpaHHue CBoero apeana. Boaox, 
cAyxamHX hx MecxooOnxaHHeM, onenb Mano, h ohh aacAyxcHBaiox xoro, HxoSbi 6 bixb 
BsaxfaiMH noA oxpany, xaic nanpHMep ynoMaHyxoe 6 oaoxo y A- JleyHOBo hah pacnoAOxcen- 
Hoe b 6 ah 3 h 6 epera p. KaSoxen (VcxioxceHCKHH p-H Boaopoackoh o 6 a.). 

Acc. 6. Carici rostratae - Poetum pratensis nom. nov. em. 

Smagin in Boch et Smagin 93 

(xa6A. 1, 2) 

Xapaxmepubiu eud: Poa pratensis. 

JjuazHocmuHecKUe eudbi: Bistorta major, Crepis paludosa, Saxifraga hirculus. 

Moptpojiozuji. Coo 6 mecxBa accouHauHH hmciox 2-apycHoe cxpoenne. B oxahahc ox 
cooSmeexB accouHauHH, onneaHHux na 6 oAoxax CeBepo-Sanana, Poa pratensis peAKo 
aBAaexca AOMHHanxoM Bepxnero apyca, AOMHHHpyiox xaM Carex rostrata, Eriophorum 
polystachion, Crepis paludosa. He Bbipaxcen apyc OoAoxHoro pasHoxpaBba, hxo xaxxce 
aBAaexca oxahhhcm ox cooOmecxB, onncaHHbix na Ceaepo-SanaAe. Moxoboh apyc 
o 6 pa 3 yiox xe xce bhaw rnnHOsbix mxob, hxo h Ha SoAOxax CeBepo-Sanana (Aulacomnium 
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palustre, Cratoneurum filicinum, Drepanocladus vernicosus), ho 3 flecb noaanflioTca h 
CTaHOBaTca aaMCTHbiMH Sphagnum warnstorfii, Tomentypnum nitens, Helodium blandowii. 

CucmeMumuKa, bkojiozua , zeozpa^ux. AccouHauHa npeflCTaaneHa 4 onncaHHaMH, 
CACJiaHHbiMH B riHHeaKCKOM p-Hc ApxaHrcjibCKOH o6ji. h b ncHepo-HjibiMCKOM aanoBCA- 
HHKe (boctok Pecny6jiHKH Komh). OnHcaHHbie b npHypanbC cooCinecTsa accouHauHH 
pacnojiaraioTca na BHcaHHx Gojioxax ckjiohob aoahhw p. Hjibin, c Herny6oKOH (1 m) 
Top(|)aHOH sajiejKbio. B ApxanrejibCKOH o6ji. ohh pacnoAaraioTca HcnocpeACTBCHHO y 
BbixoAa KJiK)4eBbix boa, b ucHTpe 6oAbiiioro KAiOMeBoro GoAora y a. JleyHOBO. B KanecTBC 
BHyrpHaccouHauHOHHOH CAHHHUbi MOJKHO BbiACJiHTb, Kax H Ha GoAoxax Cesepo-BanaAa 
(Boh, CMaxHH, 1993), ^JauHio Saxifraga hirculus. Ee cooGmecxsa npHypOHCHbi k MecxaM 
BbixoAa KAiOHeBbix BOA. K HCH oxHocaxca cooGmecxaa, onncaHHbie b IThhcxcckom p-ne 
ApxaHrcAbCKOK o6a. AccouHauHa, xax h na CcBepo-SanaAc, aBAaexca peAKoii h nyxcAa-' 
exca B oxpane. 


KAacc Phragmiti-Magnocaricetea Klika in Klika et Novak 41 

BxAioHaex b ce6a cooGmecxea reAo4)HXoB. Ha Gonoxax cesepa Pocchh ohh uiHpoKoro 
pacnpocxpaHCHHa He hmciox, a BcxpeneHHbie HeMHoroHHCACHHbie cooGmecxsa oxHocaxca 
K nopaAKy Magnocaricetalia, coioay Magnocaridon. 3xo cooGmecxsa, rnaBHbiMH oGpaao- 
BaxenaMH xoxopwx aanaioxca xpynHbie ocokh, a xaKxe XBom xonanoH, bchhhk. Ha 
GoAOxax Cesepa (rnaBHbiM oGpasoM b ioxhoh hbcxh perHona) naMH onHcanw cooGmecxsa 
7 accouHauHH sxoro coiosa. 


Coio3 Magnocaricion Koch 25 

Acc. 1. Caricetum elatae Koch 25 
(xaGn. 2, 4). 


XapaxmepHbiu eud: Carex elata. 

Mop4>ojiozuji. CooGmecxBa accouHauHH hmciox BbicoxHii (0.6—0.7 m) ocoxoBbiH 
apyc, o6pa30BaHHbiH Carex elata] b poAH coaomhhbhxob oGbiHHw Equisetum fluviatile h 
Carex rostrata. Hpyc Goaoxhopo pa3HOxpaBba MaAOCOMKHyxbiii, ero noKpwxHe 10—15 %. 
Ero CAaraiox caGcAbHHK h Baxxa. Moxoboh apyc ne Bbipaxen. 

CucmeMamuxa, Bxojiozujt, zeozpatpux. AccounauHa npeACxaBAeHa AHuib 3 onHca- 

HHaMH, CACAaHHblMH B BCAOSCpCKOM p-HC BOAOXOACKOH o6a. Ho (JlAOpHCXHHeCKOMy 
cocxasy onncaHHbie 3Aecb cooGmecxsa He oxAHMaioxca ox xaxoBbix na GoAoxax Cesepo- 
SanaAa, hxo h HeyAHBHxcAbHo, ccah ynecxh Gahsocxb hx MecxonaxoacACHHa ox ipaHHu 
axoro perHOHa. 3Aecb oxMenen xox ace cpeAHHH cocxas cooGmecxs: 14 bhaob cocyAHcxwx 
pacxcHHH H 3 BHAa MxoB. Ec cooGmecxBa 3aHHMaiox oGuiHpnbiH ynacxox xohh Ha xpynHOM 
HH3HHHOM GoAoxc (MoiuHocxb xop^JaHOH 3aAeacH 1.5 m) h 3a6oAaHHBaiomHHCa 6eper 
o3epa (xppiJjaHbix oxAoaceHHii Hex). 

AccouHauHa Ana 6 oaox Ceaepa He xapaxxepna h Bcxpenena ahiub Ha loro-aanaAHoii 
rpaHHue paccMaxpHsaeMoro perwoHa. K. Diressen (1982) npoBOAHx cesepHyK) rpaHHuy 
ee apeaAa nepea loacHyio OHHAaHAHio ao ceBepnoro Gepera OneaccKoro oaepa. 

Acc. 2. Caricetum acutae Tx. 37 
(xaGA. 2, 5) 


XapaxmepHbiu eud: Carex acuta. 

Mopipojiozuji. JlAa accouHauHH xapaxxepCH oahh coMKHyxbifl apyc — ocokobuh 
(0.5—0.7 M Bbic.). CoAOMHHBHxoM OCOKH BO Bccx OHHcaHHbix 3Aecb cooGuiecxBax 
aBAaexca Equisetum fluviatile. Hpyc Goaoxhopo paanoxpaBba h3 Comarum palustre 
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TABJIHUA2 


AccouHauHH nopaiiKa Magnocaricetalia Ha ceeepe EaponeiiCKoi^ Pocchh 


AccouHatiMJi 

I 

2 

3 

4 

J 

6 

7 

Mhcjio onucaHHH 

5 

11 

10 

3 

5 

2 

16 









Ch. ass. 








Carex lasiocarpa 

V2 

+ + 

III 

111 



+ + 

C. rostrata 

III 

V3 

IVl 

IVl 


111+ 

III 

Equisetum fluviatile 

IVl 

VI 

V3 

IV2 

V2 

1112 

11+ 

Carex elata 



1+ 

V2 




C. acuta 





V3 

111+ 


C. cespitosa 






V2 


C. aquatilis 







V3 1 

D. Magnocaricetalia 








Comarum palustre 

nil 

VI 

V2 

V2 

12 

V3 

V2 

Naumburgia thyrsiflora 

1+ 

III+ 

nil 

VI 

1+ 


1+ 

Galium palustre 


11+ 

11+ 



III+ 


G. uliginosum 

1+ 


1+ 

11+ 




Stellaria vulgaris 

11+ 

+ + 


11+ 

in+ 


+ + 

Scutellaria galericulata 





11+ 

III+ 


Lysimachia vulgaris 





111+ 



Carex cinerea 

11 

1+ 

11+ 

11+ 

111 


11+ 

Cicuta virosa 

1+ 

11+ 

11+ 

IV+ 

11+ 

111+ 


Calamagyostis neglecta 


11 

+ + 




11 

Lythrum salicaria 


+ + 

+ + 


1+ 

III+ 


Peucedanum palustre 

1+ 


nil 

III 




Calla palustris 


III 


III 



« 

D. Caricion tasiocarpae 








Afenyanthes trifoliata 

IVl 

III 

V2 




112 

Utricularia intermedia 

III 


11 

III 



1+ 

Carex chordorrhiza 

1+ 


+ + 

II2 



III 

Eriophorum polystachion 

11 

+ + 

1+ 

IVl 



11+ 

Sphagnum obtusum 



+ + 

III 




S. subsecundum 




1 



II2 

S. riparium 


11 

+ + 




11 

D. Caricion nigrae 








Carex nigra 








Deschampsia cespitosa 


+ + 



III 



Agrostis stolonifera 





1+ 



D. Caricion davallianae 








Equisetum palustre 





12 

nil 


Drepanocladus intermedius 



12 





Rumex acetosa 


+ + 






D. Betulo-Tomentypnietalia 








Angelica sylvestris 






nil 


Sphagnum wamstotfu 


+ + 

+ + 

II2 





no 














TAEJIHIJ[A 2 (npodoAxenue) 


AccotiHauHfl 

1 

2 

3 

4 

J 

6 

7 

Hhcjio onHcaHMM 

5 

11 

10 

3 

5 

2 

16 

Tomentypnum nitens 



+ + 





Drepanocladus vemicosus 

III 


+ 1 





ripoHHe BKaw 








Carex limosa 

1+ 

+ + 

11+ 

III 


111 


Oxycoccus palustris 

nil 


11+ 

III 



+ + 

Betula nana 




HI 




Pedicularis palustris 



1+ 

11+ 




Eriphorum gracile 



1+ 

III 




Fllipendula utmaria 





11 

V2 


Drepanocladus exannulatus 


112 


III 



1113 

Caltha palustris 

1+ 

1+ 

+ + 

11+ 

11+ 

III+ 


Epilobium palustre 


11+ 

1+ 

11+ 

1+ 

Ill! 

11+ 


npHMenaHHe. AccouHauHH: 1 — Comaro-Caricetum iasiocarpae, 2 — Comaro-Caricetum rost- 
ratae, 3 — Equisetetum fluviatilis, 4 — Caricetum elatae, 5 — Caricetum acutac, 6 — Caricetum 
cespitosae, 7 — Drcpanoclado exannulati — Caricetum aquatilis. 


OTMeHCH JiHiub B OflHOM H3 onHcaHHbix coo6mecTB, KOK H MOXOBOH (h3 CalUergonella 
cuspidatd). 

CucmeMamuKOj 3 kojiozujIj zeozpa^uji. IIpH xapaxiepucTHKe accouHauuH Ha Ceae- 
po-3anajie (Bom, CMarHH, 1993) ona noflpasflCJieHa Ha 2 cy6accouHaHHH — typicum 
H equisetetosum* palustris. B npeaejiax paccMaipHaaeMoro peraoHa HaMH ohh- 
caHO 5 cooSmecTB accouHauHH, SoJibmaa nacTb (4) KOTopwx oxHocHTca k thhhmhoh 
cy6accoHHauHH. 3 cooSmecxBa onHcanw na 6epery p. RnHerH, b6jih3h a. JleyHOBO (Hh- 
hcjkckhh P“H ApxaHxeJibCKOH o6ji.). Ohh BaHHMaiox Kpyxbie ckjiohw Sepera pexH, npcA- 
cxaBJiaromHC co6oh BHcanee, 6e3xop4)Hoe 6onoxo, — no sceMy cicnoHy csepxy AOHHsy 
npoHcxoflHX BbixoA 6oraxbix tpynxoBbix boa. 4-e coo6mecxBO onHcano Ha npH03epHOM 
6oAOxe (6eper PoAHOHoecKoro osepa) b BeA03epcKOM p-He Boaotoackoh o6a. 3Aecb 
oxMCHeH coMKHyxbiH flpyc BoAOXHOro pasHoxpaBbfl h3 caBcAbHHKa. CooBmecxBO hoacxh- 
Aaexcfl xop4)flHOH 3ajie)KbK) MomnocxbK) 0.5 m. CySaccouHauHa equisetetosum 
palustris npeACxaBACHa 1 cooSmecxBoM, pacnonoxcHHbiM b 3anaAHHe MOKAy Bepero- 
BbiMH BajiaMH p. riHHerH y a. JleynoBo, xyAa cxcKaiox rpynxoBbie soAbi. 3xo cooBmecxBO 
HMcex 3-apycHoe cxpocHHe. BepxHHH apyc — ocoKOBbm, hhxhhk xpasaHOH — h3 xBoma 
BoAOXHoro H MOXOBOH — H3 CalUergonella cuspidata. 

AccouHauHa AAa Boaox PyccKoro Cesepa ne xapaxxepna, aBAaexca peAKOH, noaxoMy 
ee MecxooBHxaHHa 3acAy)KHBaK)x Bwxb B3axbiMH noA oxpany. 

Acc. 3. Comaro-Caricetum Iasiocarpae nom. nov. em. 

Smagin in Boch et Smagin 93 

(xaBn. 2, /) 

JJuazHOcmuuecKue eudbi: Carex lasiocarpa, Equisetum fluviatile, Comarum palustre. 

CuHOHUMbii Carex lasiocarpa - Peucedanum palustre ass. Tx. 37; Carex lasiocarpa - 
Equisetum heleocharis ass. Boc 59; Comareto-Caricetum Iasiocarpae Smagin in Smagin 
et Boch 93. 

MoptpojiozuA. CooBmecxsa accoitnaitHH, xax h Ha BoAOxax Ceeepo-SanaAa, b 
noAaBAHiomeM BoAbuiHHcxBe 2-ApycHbie. BepXHHii ocokobmh apyc (0.5 m Bbic.) oBpasosaH 
Carex lasiocarpa^ b paAC cooBmecxB coAOMHHHpyex Equisetum fluviatile. CaBeAbHHK 















OTMCMCH B SojlblUHHCTBe COoClueCTB, HO rJiaBHyK) pOJIb B 4}OpMKpOBaHHH flpyca 6oHOTHOrO 
pasHOTpaBbfl HrpacT BaxTa. B ConbuieH nacTH h3 onHcaHHbix saecb coo6mecTB ecxb h 
MOXOBOH apyc H3 Scorpidium scorpioides. 

CucmeMamuKa^ 3 kojio2um, zeozpatpuji. AccouHauHfl npeflCxaBJiCHa 5 onHcaHHBMH, 
66nbiijaa nacxb Koxopbix (4) cjoiejiaHa Ha KpynnoM hh3Hhhom 6ojioxe b Beji03epcK0M p-ne 
BoHoroflCKOH o6ji., rae ee cooBmecxsa saHHMaiox o6uiHpHbie ynacxxH xohh. MoiuHOcxb 
Top^JHHOH sajiexH nofl hhmh joiocxHxaex 2.5 m. Eme 1 coo6mecxBo onHcano na npHpcHHOM 
6o;ioxe b TepcKOM p-ne MypMaHCKOH o6ji. 

AccouHauHH B oxHHHHe OX Me3oxpoc|)HOH acc. Caricetum lasiocarpae (Caricion lasio- 
carpae) ana 6 ojiox Cesepa He xapaxxepna, Bcxpenaexca peaxo h no BonbiueH nacxH xoabKo 
Ha lore paccMaxpHBaeMoro peraoHa. 


Acc. 4. Comaro-Caricetum rostratae nom. nov. 

(xaSji. 2, 2) 

JJuazHOcmuuecKue eudbi: Carex rostrata, Comarum palustre, Naumburgia thyrsiflo- 
ra. 

CuHOHUMbi: Caricetum inflato-vesicariae Koch 25; Lysimachia thyrsiflora - Carex 
rostrata Gesellschaft Jeschke 63; Caricetum rostratae Rubel 12, Osvald 23 em. (Smagin 
in Boch et Smagin 93). 

MopepojiozuA. Coo6mecxBa accouHauHH HMeiox coMXHyxbiH ocokobwh apyc (noxpbi- 
XHe 25—50 %), o6pa30BaHHi>iH Carex rostrata. B paae cooOmecxB coflOMHHHpyex 
Equisetum fluviatile. 5Ipyc OoaoxHoro pa3HoxpaBba h3 caSeJibHHxa h saxxbi, Koxopwe 
nocxoaHHO Bcxpenaioxca b cocxase cooSmecxB, Bbipaxcen aanexo ne bo Bcex cooOmecxBax. 
Kax npaBHjio, oxcyxcxByex h moxoboh apyc; ecan oh Bcxpenaexca, xo o6pa30BaH. 
Drepanocladus exannulatus. 

CucmeMamuKaj 3 kojio 2 uji , zeozpa^ux. AccouHauna npeacxaBaeHa 11 onncaHHaMH, 
cfleaaHHbiMH bo Bcex aacxax paccMaxpHsaeMoro perHOna. noapasaeaena na 2 cySaccoun- 
auHH. Cy6accouHaitHa caricetosum rostratae npeacxaBaeua 7 onHcanHaMH, 
Soabiiiaa nacxb xoxopwx (4) caeaana b MypMancxoH o6a., 2 — b Apxaiireabcxoii, 1 — 
B BoaoroacxoH. Ee cooSmecxBa oxaHHaioxca coMxnyxbiM MOHoaoMHHaHXHbiM ocoxobum 
apycoM M oxcyxcxBHeM apyca OoaoxHoro pa3HOxpaBba. CooSmecxsa cy6accouHjitHH 
MaaoBHaoBbie, hx cpeaHHH cocxaB: 5 BHaoB cocyawcxbix pacxeHHH h 1 BHa Mxa. Pacno- 
aaraioxca ohh Ha npHpeHHUX h npHOsepnbix 6oaoxax, saHHMaa yaacxxH Soaoxa, rpaHH- 
HaiuHe c pexoH hhh 03epoM, a xaxxe Moaoawe 6oaoxa b 3anaaHHax, cxapHuax h x. n. 
Top(})aHaa 3anexcb oOwhho oxcyxcxsyex, ho HHoraa aocxHraex 2 m. CyOaccouHauHa 
comaretosum palustris oxaHnaexca Menee coMXHyxbiM ocoxobhm apycoM (15— 
40 %) H HaaHHHeM apyca SoaoXHoro pa3HOxpaBba h 3 caOeabHHxa h Baxxw. Ona npeacxas- 
aena 5 cooOmecxBaMH, 2 h3 xoxopbix onHcaiibi b ApxanreabcxoH o6a. h no 1 — b 
BoaoroacxoH, MypMancxoH o6aacxax h b PecnyOaHxe Komh. Ohh pacnoaaraioxca b 
xonxHX aarrax, b saOoaoneHHbix cxapHuax, 3aHHMaK)x ynacxxH 6oaox npoxoHHWX aoroB, 
xpynHbix (Boaoroacxaa o6a.) HH3HHHbix Soaox. CpeaHHH cocxaB cooSmecxB cySaccouH- 
auHH: 12 BHaoB cocyaHcxbix pacxeHHH h 1 BHa Mxa. 

B KasecTse THnosux onHcaKHti accouHauuH npHeeaeM c/ieayiouiHe. OniicaHHe N<! 182 ot 1 IX 1986, 
caenaHHoe Ha Hedojibuiou TonKOM hm3hhhom 6ojioTe b BbireropcKOM p-ne BoaoroacKOu o6ji. (ypoBenb 
Boflbi + 5 CM, niy6HHa Top(|>aHOH sanexcH 2 m): Carex rostrata (noicpbiTKe 50 %), Calla palustris (1), Drepanoc¬ 
ladus exannulatus (50). OnncaHHe N 2 71 ot 14 VIII 1986, caenaHHoe hb HeOoabuioM tookom hh 3 hhhom 6oaoTe 
B VcTioxeHCKOM p-HC BoaoroacKoH o6ji., b 1 km k 3anaay ot noBopoTa mocce Ha VcTKHKHy: Carex rostrata 
(50), Equisetum fluviatile (3), Hippuris vulgaris (+), Epilobium palustre (+), Comarum palustre (10), Naumburgia 
thyrsifolia (1), Caltha palustris (1), Galium palustre (+), Carex chordorrhiza (3), Utricularia intermedia (8), 
Agrostis stolonifera (+), Drepanocladus fluitans (+). 

AccouHauHa hmccx mnpoxHH apeaa, ee cooOmecxBa saxoaax Ha cesep aaabme 
cooOmecxB ocxaabHbix.accouHauHH nopaaxa Magnocaricetalia, onncaHHEix na Soaoxax 
CeBepo-Sanaaa. 
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Acc. 5. E^uisetetum fluviatilis Matuszkiewicz 84 
(Ta6ji. 2, i) 

/JuazHOcmuHecKue eudu: Equisetum fluviatile, Comarum palustre, Menyanthes 
trifoliata, Naumburgia thyrsiflora. Ohh flH^(|)epeHUHpyK)T coo 6 mecTBa accouHauHH ox 
xex, 4 X 0 oxHocflxca CBponcHCKHMH HCCJieflOBaxejiBMH K Equisetum fluviatile Ges, npeM- 
CXaBJiaiOUtHMH CoSOH {|)aKXH 4 eCKH MOHOBHJtOBbie SapOCJlH XBOma. 

Mop4>ojiozuji. Coo6mecxBa accouHauHH, kbk h ua CeBepo-Sana^e, HMeiox flByxtapyc- 
Hoe cxpoeHHe. BepxHHu (noKpbixHe ox 5 tto 60 %) oSpasyex HcmiioHHxejibHo xboiu, 
apyc SojioxHoro pasHoxpasba 4)opMHpyK)x ca6ejibHHK h Baxxa (noKpbixue 
15—50 %). Moxoboh apyc oxMeneH flBaxcjibi, h b o6ohx cooOmecxBax ero oGpaayex 
Drepanocladus exannulatus, 

CucmeMamuKa^ 3 kojiozux, zeozpatpuji. AccouHauHa npeflCxaBJicua 10 onHcauHaMH, 
CACJiaHHbJMH B BejTosepcKOM H ycxK))KeHCKOM pafioHax BojioroACKoif o6ji. (5 ouHcaHHii), 
B IIJeHKypcKOM H rijiHceuKOM paHOHax ApxanrejibCKOH o6a. (3) h b loro-aanaAHOH h 
B0CX04H0H qacxax PecnyOjiHKH Komh (2). Kax h ua Cesepo-SanaAe, Ana BbiAeneHua 
BHyxpHaccouHauHOHHbix eAHHHu Hex ocHOBaHHH. CpeAHHH cocxaB coo6mecxB xaxxe 
aHanorHMeH xaxoBOMy Ha CeBepo-SanaAc: 12 bhaob cocyAHcxbix pacxeHHH h 1 bha Mxa. 
Pacnonaraioxca cooOmecxBa accouHauHH na xpynHOM hhshhhom Oonoxe (BonoroACKaa 
o6a.), Ha npHoaepHbix h npHpynbeBwx Oonoxax, b xohkhx Aarrax, Ha npHocxpoBHbix 
xonax, Ha Oonoxax npoxoHHwx jio3k6hh. MoutHocxb xop(|)aHOH aanexcH, kak npasHAO, 
0.5—1.0 M, HHorna AocxHxaex 2 m. 

PcAKOH accouHauHa ne aBAaexca, ho h uiHpoKoro pacnpocxpancHHa na Oonoxax 
Cesepa ee cooOutecxBa ne hmciox, OynynH orpaHHqeHbi He6oAbmHMH npHpeHHbiMH h 
npHosepHbiMH 6oAOxaMH H Bcxpenaacb na hhshhhbix Oonoxax b lOXCHoti nacxH perwoHa. 


Acc. 6. Caricetum cespitosae Palczynksi 75 
(xa6A. 2, 6). 

XapaumepHuu end: Carex cespitosa. 

Mop4>ojiozuji. Una cooSmecxB accouHauHH xapaxxepno 2—3-apycHOe cxpoeHHe. 
OcoKOBbiii apyc o6pa30BaH Carex cespitosa, b pOAH coAOMHHanxa Obisaex oxMCMeH 
Equisetum fluviatile. Hpyc Ooaoxhoxo pasHOXpaBba (|)opMHpyexca caOeAbHHKOM, ObiBaex 
BbipaxeH H apyc BucoKoxpaBba H3 Filipendula ulmaria. B onncaHHbix cooOmecxsax 
accouHauHH moxoboh apyc oxcyxcxByex. 

CucmeMamuKUy aKOJiozux^ zeozpa^uji. AccouHauHa 3Aecb npeAcxaBAena AHuib 
2 OHHcaHHaMH, CAenaHHbiMH B BeAoaepcKOM p-ue Boaoxoackoh o6a. h b riHHexcKOM p-ne 
ApxaHrenbCKOH o6a. B BonoroACKOH o6a. ee cooOutecxBo aanHMaex BwxoAamHii k 03epy 
ysKHH pyxaB HHxaeMoro KAioHeBbiMH boabmh OoAOxa. B ApxaHreAbCKoii — pacnoAOxeu- 
Hoe Ha OeperoBOM ckaohc p. ITHHexH, b6ah3H A- JleyHOBO, BHcanee 6 oaoxo, xaxxe 
HHXaCMOe KAK)4eBbIMH BOAaMH. 

AccouHauHa asAaexca pcAKOH, Bcxpenaexca AHuib na nepH4)epHH KAioneBbix Sonox, 
Koxopbie cneAyex Bsaxb hoa oxpany. 

Acc. 7. Drepanoclado exannulati - Caricetum aquatilis Nordh. 28 

(xaSA. 2, 7) 

JJuazHocmuHecKue eudhi: Carex aquatilis, Comarum palustre. 

Moptpojiozux. CooOmecxBa accouHauHH hmciox 2—3-apycHoe cxpoeHHe. BepxHHH 
ocoKOBbiH apyc oOpaaosan Carex aquatilis, hhxhhh apyc OonoxHoro paSHOxpaBba caoxch 
caGeAbHHKOM, KoxopoMy HHoraa coAOMHHHpyex Menyanthes trifoliata h b oahom cnyqae 
(b BoAoroACKOH o6a.) — Naumburgia thyrsiflora. Ocokobbih apyc b cooOutecxBax axoif 
accouHauHH — MOHOAOMHHaHXHbiH. MoxoBOH apyc BbipaxcH He BO Bcex cooOmecxBax, 
ero o6pa3yex Drepanocladus exannulatus, b xoii hah hhoh Mepe npncyxcxByiomHH nonxH 
Bo Bcex cooSmecxBax. 
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CucmeMamuKo, SKOJiozujiy zeozpa^ux. CooSmecxsa accouHauHH onHcanw 16 pa 3 . 
rioiiOBHHa onHcaHHH CACJiaHa b ceBepo-BOCTOHHOH hbcth Pecny 6 jiHKH Komh, 5 — b 
M ypMaHCKOH o 6 ji., 2 — b ApxaHrejibCKoA, 1 — b BojioroflCKOH. BHyrpHaccouHauH- 
OHHWX CflHHHlI B HCH HC BblflCJlCHO. OnHCaHbl 66 C 006 lJH 6 CTBa B SaSoHOHeHHblX CTB- 
pHuax H sajiHTbix BOflOH sanajjHHax Mexay 6 eperoBbiMH eanaMH, b rpaHHHainHx c 
peKOH HJiH o3epoM nacTflx 6 o;iot, b oSBOflHeHHbix sanajjHHax b KOHKapHo-sanajiHHHbix 
KOMnjieKcax, b oSsoAHeHUbix OKpaiiKax 6 o;iot. Ot coo 6 mecTB accoqHauHH Caricetum 
aquatilis KJiacca Sch 6 uchzerio-Caricetea nigrae jiaHHaa accouHauHa ouiHHaeTca orcyr- 
CTBH 6 M c4)arHOBoro apyca h HajiHHHeM b CBoeM cocxaBe rpynnbi xapaKT 6 pHbix ana 
nopa^Ka Magnocaricetalia bhaob — Naumburgia thyrsiflora, Carex cinerea, Stellaria 
palustris, Epilobium palustre. flpHMeM ^ocJIeJ^HHH npH 3 HaK Hrpaei onpeflejiaromyio 
pojib. KpoMe HajiHHHfl Me 3 oeBTpo 4 )Hbix BH;^oB BbiuieHasBaHHoro nopaaKa, HHCjieHHO 
(no HHCJiy BHjiOB H o 6 ineMy noKpbixHto) np 6 o 6 newaK)inHx, BaxcHbiM flH4)(|)ep6HUHajib- 
HbiM npH 3 HaKOM aBJiaexca oxcyxcxBne bh^ob Kjiacca Oxycocco-Sphagnetea (xecno cBa- 
saHHbix c HanH4H6M c4)arHOBOro apyca). CaMO xe no ce 6 e najiHHHe hjih oxcyxcxBHe 
apyca c(|)arHOBbix mxob npn paarpauHneHHH pacxHxejibHocxn KjiaccoB Phragmiti-Mag- 
nocaricetea h Scheuchzerio-Caricetea nigrae na nepBbin njian ne BMcxynaex. Tevi ne 
Menee 6 ojibUjaa nacxb coo 6 mecxB, o6pa30BaHHbix Carex lasiocarpa, C. rostrata, 
C. aquatilis, HMeiotnnx coMKHyxbiii c4)arHOBbiH apyc, no coBOKynnocxH npHsnaKOB 
OKasbiBaexca oxHecennon k miaccy Scheuchzerio-Caricetea nigrae, a ne HMeiomHX 
xaKOBoro — k KJiaccy Phragmiti-Magnocaricetea. Tpyanocxh b pasrpannHennH pacxH- 
xe/ibHocxH 3XHX 2 KJiaccoB npoaBHJiacb n b floca^HOH oiiiH 6 Ke, coBepujennoH npn 
HanncaHHH ashhoh pa 6 oxbi (rtsjiaraeMoii b cepHH cxaxen), Korfla npn xapaxxepHcxHKC 
pacxHxejibHocxH coiosa Caricion lasiocarpae (CMarnn, 19996) ocoKOBo-c4)arHOBbie co- 
o 6 mecxBa 6 buiH oxneceHbi k accounauHH Drepanoclado exannulati - Caricetum aqu¬ 
atilis (coo 6 mecxBa, jteiicxBHxejibHO k hch oxHOcamneca, Gbinn npn 3xom onHcanw b 
panre xhukhroh cyGaccouHauHn) b paMxax onncbiBaeMoro coK)3a, xoraa xax hx cjie- 
flyex oxHOCHXb k accouHauHH Caricetum aquatilis. 3a uonymennyio omH 6 Ky npnHouiy 
H3BHHeHHa HHxaxejiaM. 

3x0 caMaa ceaepnaa h3 paccMoxpenHWX b flannoH cxaxbe accounaunH, na 6ojioxax 
CeBepo-3anana ee coo6mecxB ne BcxpeneHo. AccounauHa xapaxxepna tuia 6ojtox Pyc- 
CKoro Cesepa, ona Bcxpenaexca b noaaonax necoxynapbi h ceBepnoii xafirn h anauH- 
xenbHo peace b noasone cpeaneii xanra. lOacnee ne Bcxpeuaexca. , 

Boabiuaa uacxb coo 6 mecxB nopaaxa Magnocaricetalia onncana na 6 oaoxax, oxho- 
CHMbix, coraacHo 6oxaHHKO-reorpa4)HMecKOMy panoHupoBaHHio (lOpKOBCKaa, 1980), k 
xHny OopeaabHbix ocokobwx h ocoKOBO-mnnoBbix Me3oeBxpo4)Hbix 6 oaox. Ohh npn- 
ypOMCHbi K aenpeccnaM b peabe(|)e, rae ecxb oOnabHbiH Bbixoa rpynxoBbix Boa, k 
noHMaM pcK, oaepHbiM KoxaoBHnaM. Boabuinx naomaaeii ne sanHMaiox. Kpynnwe 
MaCCHBbI OCOKOBWX H OCOKOBO-PHnnOBblX 6 oaOX npHypOHCHbl K oOlUHpHblM HH 3 MeH- 
HocxaM, ynacaeaoBaHHWM ox aoaeauMKOBoro peabe4)a (lOpKOBCKaa, 1980). HaMu na 
paae xaxHX 6 oaox sOansH Beao 3 epcKa caeaana snaunxeabHaa nacxb onucanHH pac- 
XHxeabHbix coo 6 mecxB axoro nopaaxa. Meubinaa nacxb cooOmecxB npHxoanxca na 
aarroBbie uacxH 6 oaox. Coo 6 mecxBa Magnocaricetalia ne hmciox uinpoKoro pacnpoc- 
xpaneHHa h na Ooaoxax ceBepnon aacxH 3anaaHOH Esponbi. B BecbMa aexaabHon 
CBoaKe OoaoxHOH pacxnxeabHocxH UlBeunn (Osvald, 1923) npnBoaaxca aninb acco- 
UHauHH: Carex rostrata Ass., Equisetum limosum Ass., Calla palustris Ass. (ase 
nocaeaHHc’, coraacno npHBoanMbiM onncaHHaM, caeayex oxhccxh k acc. Equisetetum 
fluviatilis). Dierssen (1982) b cBoaKe pacxHxeabHOcxH 6 oaox ceBepo- 3 anaaa EBponw 
onncbiBaex 4 accouHauHH axoro nopaaKa: Caricetum elatae, Caricetum paniculatae, 
Caricetum vesicariae h Caricetum ripariae (npHMCM apeaaw nx npoxoaax loxcnee, 4 eM 
y onHcaHHbix naMn accouHauHn). Ohh oxsaxbiBaiox ueaxpajibnyK) nacxb MpaananH, 
loro-BocxoHHyK) uacxb AnraHH, tor HopaerHH h K)ro-3anaa UlBeuHH h (Caricetum 
elatae) lor 
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CaHKT-nerepSypr 


SUMMARY 

Problems of classification of mire vegetation of the Russian North are discussed. According to 
floristic classification, seven associations included into the alliance Magnocaricion, order Magnoca- 
ricetalia, class Phragmiti - Magnocaricetea, two associations included into the alliance Caricion 
davallianae and four associations of the alliance Caricion nigrae included into class Scheuchzerio- 
Caricetea nigrae are recognized. The comparison of sedge fens in the Russian North and North-West 
regions shows a marked difference in several characteristics. This difference is discussed in detail. 
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KENTROSPHAEROPSIS VARIABIUS GEN. ET SP. NOV. 
(CHLOROCOCCALES, CHLOROPHYTA) — HOBAH BOJlOPOCJIb 
H3 nOHB HyKOTCKOrO nOJIYOCTPOBA 

V.M. ANDREYEV A. O. V. GAVRILOV A. KENTROSPHAEROPSIS VARIABIUS GEN ET SP. NOV. (CHLORO- 
COCCALES, CHLOROPHYTA) — A NEW ALGA FROM SOILS OF CHUKCHI PENINSULA 

OnHcaH HOBbiK pofl H Bttn Kentrosphaeropsis variabilis h 3 ceM. Chlorococcaceae, o6HapyxeHHUH b noHBax 
HyKOTCKoro nojiyocrpoBa. 

KjiKDMeBbie c.iioBa; hobuh po;i, HOBbiii bhji, Chlorophyta, noMBCHHas BOAopocjib. 

B Kyjibxypax 3 noHBCHHbix npo6, coSpaHHbix A. O. JlyKHHUKOH jictom 1995 r. b 
AojiHHe p. KyxyHb (MyKOTCKHH h-ob), 6bijia oGnapyaceHa HHxepecHaa sejicHaa BOAopocjib. 
OHa oCjiaAaex bccmh npHBHaxaMH, npHcyuuHMH BOAopocjWM ccm. Chlorococcaceae, ho 
no HCKOxopbiM H3 HHx oxjiHHaexcH ox Bcex cocxasjiaioiHHX ero poAOB. 

H3 HaKonHxejibHOH Kyjibxypw oahoh npo6bi BOflopocjib 6buia HsojiupoBana h 3 axeM 
KJIOHHpOBaHa. nOJiyMCHHbie UlXaMMU BKJHOHCHbl B KOJUieKUHK) )KKBblX KyjlbXyp BOflOpO- 
cjieif BoxaHHHecKoro HHcxHxyxa hm. B. JI. KoMaposa (BHH) PAH nofl oGiuhm HOMepoM 
LABIK 1043. 

BoflopocjiH BbipamHBajiH b xchakoh h arapoBOH cpeae Bojma c xpoHHbiM kojimhcctbom 
a3oxa— 3N BBM (Brown, Bold, 1964). Kyjibxypbi pocjiH b moMKHocTaxe (ocBemeHHOcxb 
OKOJio 2500 jik)kc, npoAOJiXHxejibHocxb ocBemeHHa 9 —10 m b 1 cyx, xcMnepaxypa 21 — 
23 °C) H Ha ccBCpHOM oKHe, X. e. npH ecxecxBeHHOM ocsemeHHH. HaOjiiOACHHa sa 
KyjibxypaMH npOBOAHJiH b xencHHe 2 Jiex, npH 3 tom 4>HKCHpoBajiH cocxoaHHe h H3MeHeHHe 
BOAopocjiefl B Kyjibxypax ox Mojiofloro B03pacxa flo homth nojiHoro hx BbicbixaHHa. 
PHcyHKH, HJiJirocxpnpyiomHe onHcaHHe, CACJiaHbi c pa3HbiM yBejiHMeHHCM — ox x 2500 
AO X 500. 

HcKOTOpbie ocoOcHHOcxH opraHH3auHH BerexaxHBHbix h penpoAyKXHBHbix KjiexoK 
yxoMHCHbi c noMoiubK) ajicKTpoHHoro MHKpocKona. Bojiee nOApoOno Aannue yjibxpaxoH- 
Koro H3yMeHHa BOAopocjiH SyAyr onyOjiHKOBaHbi b oxACJibHOH cxaxbe. Ho pesyjibxaxaM 
HsyMeHHH cocxaBHCHO onKcaHHe hobofo pOAa. 


Kentrosphaeropsis V. Andr. et Gavrilova gen. nov. 


Cellulae solitariae, in culturis vetustioribus saepe aggregatae, in medio liquido pro 
more mucilaginosae, juveniles ellipticae, ovatae, pyriformes et globosae, maturae globo- 
sae. Membrana culturis vetustioribus incrassata e stratis duobus-aliquot formata, interdum 
processu conico stratoso vel figura robusta stratosa columnar! praedita, in medio liquido 
strato mucoso crasso, margine rigido vel molli deliquescente cincta. Chloroplastus unus, 
in cellulis juvenilibus parietalis, 3—4-lobus, in maturis vero subcentralis, parte media 
massiva lobis numerosis iongis ab ea oriundis donatus. Pyrenoidum unum, globosum vel 
breviter ellipticum amylo obvolutum. Materiae reservatae granula amyli numerosa magna 
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et guttas oleosas praebentes. Vacuolae contractiles duae in cellulis vegetativis interdum 
adsunt. 

Culturae vetustae aurantiaceae. 

Reproductio asexualis zoosporis et aplanosporis divisione succedanea formatis fit. 
Zoosporae membrane rigida et flagellis 2 aequilongis praeditae. 

Reproductio sexualis ignota. 

Typus generis: Kentrosphaeropsis variabilis V. Andr. et Gavrilova. 

Ab omnibus generibus fam. Chlorococcaceae cellulis uninuclearibus, chloroplasto 
subcentrali lobato, membrana stratose incrassata, interdum processu conico praedita 
differt. 

KjiexKH OAHHOHHbie, B cxapHx Kyjibxypax nacxo b cKonnennax, o6biHHO cjihshcxux b 
jKHflKOH cpene. Mojionbie kjicxkh snjiHncoHflHbie, aiiueBHflHbie, rpymeBHjiHbie h uiapo- 
BHflHbie; 3pejibie — mapoBHtiHbie. 06ojiOMKa npn cxapeHHH xyjibxyp yxojimcHHaa, c 
flByMH-neCKOJIbKHMH CJIOaMH, HHOrna C OflHHM CJIOHCXbIM KOHHHCCKHM BbipOCXOM HUH 
MOlItHblM CJIOHCXbIM CXOJl6oBHflHbIM oCpaSOBaHHCM, B XCHflKOH CpCflC OKpyjKCHHaa XOHCXblM 
cjioeM cnH3H c xcecxKHM HJiH MancHM pacnjibiBaromHMca KpaeM. Xjioponjiacx oahh, b 
MOJioflbix KjiexKax npHcxcHHbiH, c 3—4 nonacxaMH, b spejibix — cyCuenxpajibHbiH, c 
MaCCHBHOH CpeflHCH MaCXbK) H OXXOnaiUHMH ox Hee flnHHHbIMH MHOrOMHCJieHHbIMH 
jionacxaMH, FlnpeHOH^ o^hh, uiapOBHflHbiH hjih KopoxKO ajxnnncoHXiHbiH, oxpyxceHHbiH 
KpaxMajibHoii odBepxKOH. SanacHbie npoayKXbi — KpynHbie MHoroHHCJieHHbie 3epHa 
KpaxMana h xanjiH Macjia, 2 coxpaxHxenbHbie Baxyonn HHorfla npncyxcxByiox b aerexaxHB- 
Hbix KJiexxax. 

Cxapbie Kyjibxypbi OKpaiueHbi b opanxesbiH usex. 

Becnojioe pa3MHOJKeHHe soocnopaMH h anjianocnopaMH, o6pa3yK)mHMHca nyxcM 
nocjTeaoBaxejibHoro nejicHHa, Soocnopbi c jkccxkoh o6ojiohkoh h 2 xcryxHxaMH OAHnaxo- 

BOii AJIHHbl. 

riojioBoe pasMHOxceHHe He Ha6jiK)Aajiocb. 

Th n pona: Kentrosphaeropsis variabilis V. Andr. et Gavrilova. 

Ox ocxajibHbix pOflOB ceM. Chlorococcaceae (sensu stricto) oxjinnaexca OAHoaflepubiMH 
xjiexxaMH c cy6ueHxpajibHbiM JionacxHbiM xjioponjiacxoM, cjiohcxhm yxojimeHHCM xjie- 
XOHHOH 06 OJIOHXH, HHOrna CHa 6 xceHHOH XOHHHeCKHM BbipOCXOM. 


Kentrosphaeropsis variabilis V. Andr. et Gavrilova sp. nov. 

(fig. 1-3) 

Cellulae juveniles ellipticae, ovatae et pyriformes, 10—18 mkm longae, 4—13 mkm 
latae, globosae ad 17 mkm in diam., maturae ad 30 mkm, in culturis vetustis ad 40 mkm 
in diam. Membrana cellularum juvenilium ad 1 mkm crassa, maturatum vero 2.0— 
2.5 mkm crassa, culturis vetustioribus ad 5—6 mkm crassa, strato mucoso ad 7.5— 
10 mkm crasso, processu conico 1.5—5.0 mkm longo, figuris columnaribus ad 30— 
35 mkm longis. Pyrenoidum ca 6 mkm in diam. Vacuolae contractiles in cellulis 
juvenilibus elongatis ab apiculibus ad laterales. 

Zoosporae 4—8—16 a cylindricis ad elongato-ellipticas, dorsiventrales, 8.5— 
12.0 mkm longae, 2.8—6.0 mkm latae, flagellis zoosporae corpore sublongioribus, papilla 
baud magna, vacuolis contractilibus 2 anterioribus, stigmate rubro elongato in parte 
chloroplasti anteriore sito, chloroplasto parietali, pyrenoido nucleoque praeditae. Zoos¬ 
porangia globosa, 14—20 mkm in diam., zoosporis liberantibus mucescentia. Aplanos- 
porae 4—8—16, in culturis vetustis 2—32, ellipticae, 8—9 mkm longae, 4.5—7.5 mkm 
latae et globosae, 7—8 mkm in diam., membrana matricale dirupta liberantes, in culturis 
vetustis membrana interdum incrassata vel mucescente cinctae, membrana matricali saepe 
diu circumcinctae, interum se dividentes et greges composites in medio liquido pro more 
muco obvolutos formantes. Aplanosporangia in culturis juvenilibus ad 17—20 mkm in 
diam., in vetustis vero ad 55 mkm in diam., membrana incrassata vel mucescente. 
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Phc. 1. Kentrosphaeropsis varidbilis. 

1,2 — 30ocnopa a Asyx npoexuiux; 3, 4 — mcuioauc luieTKH c anHxaAiiHMMH h narepaAbHUMH BaxyCMiaMH; 5,6 — Momoaue 
aHueBHAKaa h uiapoBHAHaa KneTKK; 7 — apenaa BereTaTUBHaa mierKa c coKpaTHTeAbuuMH BaxyonaMH; 8 — apenaa BereraTHBHaa 
KAeTKa: bhaho aApo; 9 — nonacTH xnoponAacra y nosepxHOCTH kactkh; 10, II — BereraTHBUbie xAeTXK c ocAHaucHHOH 
o6qao4koh h3 xcKAKoii CTapeiomeii xynbrypu (x 2S00—^300). 


T y p u s: Rossia, paeninsula Czukotka, in parte montana vallis fl. Kukun, terrassa 
vallis inundatae, saliceta rara, ad superficiem lapidosam. A, F, Luknitzkaja, 1995. 
Stammum typicum LABIK 1043-1, e cultura terrestri a cl. V. A. Andreeva isolatum; in 
Institute Botanico nom. V. L. Komarovii Acad. Sci. Rossicae (Petropoli) conservatur. 

Mojioflbie ajuinncoHflHbie, aHuesHflHbie h ipyuieBHflHbie kjictkh, 10 — 18mkm an., 
4—13 MKM lUHp., uiapoBHaHbie — flo 17 MKM B AHaM.; apejibie loieiKH ao 30, b crapbix 
KyjibTypax — ao 40 mkm b anaM. OOoaoHKa MOJioabix K/ieroK ao 1 mkm Toam., y 
speabix — 2—2.5 mkm Toam., npn cxapcHHH KyabTypw (1.5—3.5 Mec) ao 5 —6 mkm 
Toain., caoH cansn ao 7.5—10.0 mkm Toam.; kohhhcckhh BbipocT 1.5—5.0 mkm aa.. 


118 







o 



Phc. 2. Kentrosphaeropsis variabilis. 

1,2 — aiuiaHocnopaHinH H3 nByxHcaenbHoii KyabTypii; 3 — ocBo6o)i(fleHHe anjiaaocnop b MOJioaoii KyjibType: 4 — aonaHo- 
cnopaHniH h 3 crapoft ityabTypu (3.5 Mec): 5 —8 — rpynnw laieTOK c tohkoh, yroniueHHoii h ocjiH3HeHHOH o6oaoHKaMH b ocahs- 
HCHHOH o6onoMKe cnopaunM h3 cTapoii (3.5 mcc) acHaKofl KynbTypbi (x 2500—^500). 


CTOJi6oBHflHoe oSpasoBaHHe flo 30—35 mkm an. IThpchoha okojio 6 mkm b flHaM. CoKpa- 
THxejibHbie BaicyojiH b mojigabix yfljiHHCHHbix KJieTKax ox anHxajibHbix ao jiaxepajibHbix, 
Soocnopbi no 4—8—16, ox uHJiHHapHMecKHx ao yimnnenno anjiHncoHflHbix, aopco- 
BCHXpajibHbie, 8.5—12 mkm aji., 2.8—4.5 mkm uinp. b oahoh nJiocKOCXH u 4 — 6 mkm — 
b jipyroH, CO xcryxHKaMH HCMHoro flJiHHHce xejia soocnopbi, c He6ojibiiioH nanHJUiOH, 
2 nepcAHHMH coKpaxHxejibHbiMH BaKyoJiBMH, yjuiHHeHHOH KpacHOH cxnrMOH B nepcAHeH 
HacxH xjToponjiacxa, npHCTCHHbiM xjioponjiacxOM, nHpeHOHflOM h a^poM. SoocnopanrHH 
luapoBHflHbie, 14—20mkm BflHaM., ocnHSuaroiUKecH npn ocBoOojKaenHH aoocnop. Anjia- 
Hocnopbi no 4—8—16, b cxapbix Kyjibxypax no 2—32, 3JuiHncoHflHbie, 8 —9 mkm jui., 
4.5—7.5 MKM lunp., h mapoBHAHbie 7—8 mkm b ambm., ocBoGoamaiomHeca nyxcM paspwBa 
MaxepHHCKOH oOonoHKH. B cxapbix Kyjibxypax annanocnopbi HHoraa c yxonmennoH h.jih 
OCnH3HeHHOH OSOJIOHKOH, HBCXO SajjepXCHBaiOmHeca B oOojlOHKe MaxepHHCKOH KJieXKH, 
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Phc. 3. Kentrosphaeropsis variabilis. 

I —i — KJieTKH c yrojimcHHOH cjiohctoh o6ano'iKOH h cjiohctwm KonycoBimHUM BwpocTOM: / — xJiopon/iacT spenofl 
BereTaTHBHoii kjictkh c MHoroHHc^ieHHUMH tohkhmh ;ionacTSMK, 2 — annaHocnopanrHii, 3 — MOJionbie mieiKH; 4 — KJiCTica 
CO C/10HCTMM CTOJi6oBVfAHfaiM oCpaioBaHHCM; 5 — ocBoSoauieHHe mojiojiux KJieroK (x 1000). 


fleJiHiuHecfl noBTOpHo h oSpasyromHe cjiojKHbie KOMn/iCKCbi, b jkhakoh cpeae o6biMHO 
OKpyxcHHbie cjiH3bio. AnjtaHocnopanrHH b MO.noflbix Kyjibiypax 17—20 mkm b flHaM., 
B cxapbix Kyjibxypax ^.o 55 mkm b ambm., c yxojimenHOH hjih ocjiH3HeHHOH oSohomkoh. 

Th n: PoccHH, HyKoxcKHii n-OB, ropHaa nacxb jiojihhh p. KyKyHb, noHMCHHaa xeppaca, 
paspexceHHbie hbhhkh, KaMeHHCxaa nosepxHOCXb, A. O. JlyKHHUKaa, 1995 r. THnoBoii 
uixaMM LABIK 1043-1 BbiaejicH h3 noMBeHHOii Kyjibxypbi B. M. AHjipeeBOH, xpanHxcH b 
BHH PAH (C.-nexep6ypr). 

KpOMe yKa3aHHoro Bwiue MCcxooOHxaHHH BOflopocnb Obuia oOHapyxcHa eine b 
2 noHBCHHbix npo6ax: 1) BepxoBbep. KyxyHb, KaccHonoBO-JicHaenepHeBaa xyiwpa; 2) rop- 
Hax qacxb flOJiHHw p. KyxyHb, rpaHHXHbiii ckjioh, apHa^oBaa xyHflpa. 

CyiUeCXBCHHblX paSJIHHHH B nOBCfleHHH BOflOpOCHH, BbipainHBaCMOH B niOMHHOCXaxe H 
Ha cesepHOM okhc, hc BbiaBJicHO. ^ 

OnHCbiBacMaa BOAopocJib HHxepecna npoKae Bcero xeM, hxo ee kjicxkh b 3aBHCHMOcxH 
ox ycjiOBHii cyiuecxBOBaHHa paajiHHaioxca Mop^ojiorHnecKH. IlpH nacxbix nepeccBax a 
6ojiee HjiH MCHee OjiaronpwaxHbix ycjiOBHax, o neM cBHAexenbcxByiox HHXCHCHBHoe 
o6pa30BaHHe soocnop h cpaBHHxejibno Obicxpbiii pocx, BOflopocjib ohchb noxoxa Ha 
npeACxaBHxeaeii pofla Marcochloris Korsch. (Korshikov, 1926; KopiuHKOB, 1953; Ah- 
apecBa, 1998). 3xo cxoflcxBO Bbipaxcaexca b npaKXHHecKH o^HHaKOBOM cxpocHHH cyGuen- 
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xpanbHO pacnojioxeHHoro acHMMexpHHHoro wnacTHoro xjioponjiacxa. OxjiHHaexca boao- 
pocnb OAHOHAepHOCXbK) SpCAblX BCreXaxHBHblX KJieXOK, HajIHHHCM OAHOrO nHpCHOHAa H 
OCAHSHCHHeM KJieXOMHOH 060 AOMKH B XHAKOH CXapCKDIlieH KyjlbXypC (pHC. 1, 10, 11\ 
pHC. 2, 5—S). 

BoAopocAH poAa Machrochloris xapaKxepHayioxcfl MHoroaAcpHbiMH KAexxaMH, oSwh- 
HO COAepxaiUHMH HeCKOAbKO nHpeHOHAOB, H HH y OAHOrO H3 ero BHAOB He yKaablBBAOCb 
Ha OCAHSHCHHe 060 AOHKH. 

Oahako CACAyex oxwexHib, hxo npH HeSAaronpHSXHbix ycAOBHBx pocxa y Kentrosp- 
haeropsis variabilis Bcxpenaioxca cAHHHMHbie kacxkh c MHoroHHCAeHHbiMH hapamh h 
H eCKOAbKHMH HHpeHOHAaMH. BepOflXHO, 3X0 BbI3BaH0 HapyiHCHHeM npoueccoB pocxa H 
ACACHHa KAeXOK. 

IlpH He6AaronpHflXHbix ycAOBHBX (b hbcxhocxh, npH cxapeHHH h noAcwxawHH xyAb- 
xyp), COnpOBOJKAaromHXCfl MCAACHHblM pOCXOM, OTCyXCXBHCM 300cn0p H paSMHOXCeHHeM 
anABHOcnopaMH, BOAopocAb o6HapyxcHBaex nepxbi, npHcymne poAy Kentrosphaera Borzi 
(Borzi, 1883; AHApeeea, 1998). Kax h y poAa Kentrosphaera, kacxkh BOAopocAH 
noKpbiBaioxcfl xoACxoii caohcxoh o 6 oaohkoh, CHa6x(eHH0U He6oAbuiHM kohhhcckhm 
BbipocTOM (pHc. 3, 1 — 3). Pa3AHHaK)xca pOAbi XHHOM 30ocnop: roAbie h wexaGoAHHHbie 
300cnopbi y Kentrosphaera, oAexbie xccxkoh o 6 oaohkoh h hc MCHBiomHe 4)opMy npH 
ABHJKCHHH H CFO npcKpameHHH — y Kentrosphaeropsis. 

3oocnopbi poAa Kentrosphaeropsis no xHny opraHH3auHH anaAorHHHbi 3oocnopaM 
poAa Chlorococcum. To xe caMoe moxho cKa 3 axb h b oxhoiuchhh nHpcHOHAa. Ero 
KpaxMaAbHaa oGsepxKa b cbcxobom MHxpocKone BbirAHAHx cnAOuiHoii. 3AeKxpoHHO-MHK- 
pOCKOnHHeCKHC AaHHbie CBHACXeAbCXByiOX O HaAHHHH XOHKHX nepCMblMCK MCJKAy HCMHO- 
FHMH (3-4) KpaXManbHblMH 3 epHaMH. 

fJeo 6 xoAHMO xaKxe oxMexHXb, hxo b mcaachho pacxyinHx KyAbxypax AonacxH xao- 
pOnAacxa CXanOBAXCH OHCHb y3KHMH H HX HHCAO yBCAHHHBaeXCfl (pHC. 3, 1). 

HaAHHHC COKpaXHXCAbHblX BAKyOACH B BCrexaXHBHblX KAeXKaX oSyCAOBACHO paSBHXHeM 
nOCACAHHX H3 300Cn0p. y nOABHXCHbIX H XOAbKO HXO OCXaHOBHBllIHXCfl 300Cn0p H CAMblX 
MOAOAbix KACxoK coKpaxHxcAbHbie BAKyoAH BceFAB anHKaAbHbic (pHc. 1, 1 — 3). V pacxy- 
lUHX KACXOK, HMCKDIUHX ClUC yAAHHCHHyK) ^^pMy, COKpaXHXCAbHblC BBKyOAH HaiAC 
aaHHMaiox AaxepanbHoe noAOxccHHC (pHc. 1, 4 ). 

B cxapbix noACbixaioinHx xyAbxypax HHorAa Bcxpenaioxcfl kacxkh c mouihumh caohc- 
TblMH CXOaGoBHAHWMH 06pa30BaHHflMH AO 30 — 35 MKM AA. 3x0 MOJKCX 6blXb OAHa KpynHaa 
KACXKa C COAepXHMbIM, KAK npABHAO, 3aMaCKHpOBaHHbtM OOAbUIOH ACpHHCXOCXbK) (pHC. 3, 

4 ), anAaMocnopaHraii hah MOAOAwe ocBoOoJKAaiomHeca kacxkh (pHc. 3, 5). Cxoa 6 obha- 
Hbie oOpaaoBAHHfl B03HHKaK)x B peayAbxaxe cSpacbiBaHHs h nacxHHHoro paaOyxaHHa (ho 
HC 0CAH3HeHHfl) HapyXCHbIX CAOCB yXOALUCHHOH 060 AOHKH, BHAHMO, HCpCA ACACHHCM 
KACXKH H nOCACAyiOmHM oOpaSOBaHHCM anAAHOCnOp. TaKOC HBACHHC H3BeCXH0 AAfl 
KOKKOHAHblX BCACHblX BOAOpOCACH H OTMCHaAOCb B AHXCpAXypC (CM., HAnpHMCp, Kalina, 

PunCochafova, 1987). 

OaHAKO hc HCKAJOHCHO, hxo npH OnpeACACHHblX yCAOBHSX H, BCpOflXHO, OoAbllJOM 
KOAHHCCXBC BAaFH cOpaCblBaCMblC CAOH MOryX 0CAH3HHXbCfl. 

Aflxopbi OAaroAapax H. F. Faii 3 a noAroxoBxy k nenaxH pHcyHKOB h npHSHaxcAbHbi 
H. H. Sa^HHKOBOH 3a nepcBOA AHarnoaoB na AaxbiHb. 
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LOWER TERTIARY WOOD OF SEQVOIOXYLON CANADENSE SP. NOV. 

(TAXODIACEAE) FROM A KIMBERLITE PIPE (NORTHERN CANADA) 

H. H. BJIOXHHA, B. B. HACHHVK. HHJKHETPETHHHAB flPEBECHHA SEQUOIOXYLON CANADENSE 
SP. NOV. {TAXODIACEAE) H3 KHMBEPJIHTOBOft TPYEKH (CEBEPHAB KAHAJIA) 

Sequoioxylon canadense sp. nov. is based on anatomical features of fossil wood from a diamond-bearing 
kimberlite pipe located in the Lac de Gras area north of the city of Yellowknife in northern Canada. The fossil 
wood is suggestive of a late Paleocene or early Eocene age. The wood shows a peculiar combination of anatomical 
features characteristic of different extant species of the tribe Sequoieae. 

Key words; conifers, Taxodiaceae, Tertiary, wood, Canada. 

Twenty-eight petrified wood specimens assigned to Sequoioxylon canadense sp. nov., 
were collected from a single diamond-bearing kimberlite pipe designated Panda which is 
now being prepared for diamond production by Canadian mining companies. The pipe 
is located just north of Lac de Gras, some 300 km north of Yellowknife in northern 
Canada. Diamond-bearing kimberlite pipes are abundant in this region. Many of them 
contain Cretaceous and Tertiary fossils within unnamed epiclastic crater sediments and 
xenoclasts. When the pipes were emplaced, mainly during early Tertiary time, the Archean 
rocks (now at the surface) were overlain by Cretaceous and Tertiary strata. Subsequently, 
however, all of these younger strata were removed by glaciation and other erosive agents 
and now are absent for several hundred kilometers around the pipes. The Cretaceous and 
Tertiary fossils, mainly woods and palynomorphs, are common in most of the pipes, but 
leaves, fish and turtle bones are rare and have been recovered from only a few pipes. 

Fossil woods were recovered from between 30 and 40 m below the surface of the Panda 
pipe. Petrified wood pieces range in size from 10 cm to 40 cm in length but some tree trunks 
up to 2 m in length, and tree stumps up to 40 cm in height and 200 cm in diameter have 
also been found. Studied specimens are rather solid fragments within dark brown lignitic 
secondary wood. Wood samples appear to be encased in loosely consolidated siltstones and 
mudstones containing angiosperm pollen of late Paleocene age: Momipites sp., Betula sp., 
Carypollenites imparalis Nichols et Ott, Paraalnipollenites alterniporus (Simpson) Srivas- 
tava and Triporopollenites mullensis (Simpson) Rouse et Srivastava (McIntyre, pers. 
comm., 1998). We cannot determine conclusively if the wood is also of late Paleocene age 
or of a slightly younger (early Eocene) age. However, rubidium-strontium data obtained 
from a few nearby pipes (Nassichuk, McIntyre, 1995) show that emplacement of those 
pipes occurred during the early Eocene. Accordingly, it is at least possible that the petrified 
woods are from a forest grown at the site of the present day Panda pipe in Eocene time. 
That forest may have been engulfed by exploding ash and kimberlite and preserved in the 
crater of the pipe being mixed with late Paleocene sediments when it fell into the crater. 
Alternatively, the wood might be slightly older than Eocene and might already have been 
deposited within late Paleocene strata when the pipe was formed in early Eocene time. 
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Fossil taxodiaceous woods were previously known from the Upper Cretaceous of 
Alberta and from the middle Eocene of British Columbia. Included are: Taxodioxylon 
cryptomerioides Schonfeld and T. multiseriatum Ramanujam et Stewart from the Oldman 
Formation (Campanian) of southern Alberta (Ramanujam, 1972); T. albertense (Penhal- 
low) Shimakura, T. drumhellerense Ramanujam et Stewart, T. gypsaceum (Goppert) 
Krausel, T. taxodii Gothan (Ramanujam, Stewart, 1969a) and T. multiseriatum (Ramanu¬ 
jam, Stewart, 1969a, b) from the Edmonton Formation (Maestrichtian) of the Drumheller 
area, and Metasequoia milleri Rothwell et Basinger from the Allenby Formation (late 
Middle Eocene) of southern British Columbia (Basinger, 1981). 

Among these species Taxodioxylon cryptomerioides shows similarities to the wood 
structure of the modern genus Cryptomeria (Ramanujam, 1972). 

Taxodioxylon multiseriatum is distinguished by the extremely high (up to 90 cells) 
and unusually broad (up to triseriate or quadriseriate) xylem rays. More or less similar 
ray structures can be found in Cupressinoxylon hortii Stopes from the Lower Greensand 
(Aptian) of Britain, Yatsenkoxylon sibiricum Shilkina from the Upper Cretaceous or 
Eocene of Siberia as well as in some species of Dadoxylon, Brachyoxylon and 
Podocarpoxylon (Ramanujam, Stewart, 1969a; Ramanujam, 1972). However, very high 
multiseriate rays are seldom encountered among the coniferous woods. This attribute is 
more commonly seen among the dicotyledonous members of the angiosperms, although 
is known to occur in some of the Palaeozoic Cordaitales (Ramanujam, Stewart, 1969a). 

Taxodioxylon gypsaceum shows a resemblance to wood of the modern genus Sequoia 
and Taxodioxylon taxodii — with Taxodium (Ramanujam, Stewart, 1969a). Both these 
species were reported for the first time from the Upper Cretaceous of Alberta, however 
they have been known from various localities in the Tertiary strata of Europe. 

Metasequoia milleri shows a combination of anatomical characters of different 
redwood species. J. F. Basinger (1981) noted that had the wood been found in isolation 
from other remains of Metasequoia, any relationship to Metasequoia would have been 
strictly speculative, and assignment to a species of Sequoioxylon would have been 
necessary. 


Genus Sequoioxylon Torrey, 1923 

Sequoioxylon canadense Blokhina sp. nov. 

(plate I, 1 —5; plate II, 1 —77) 

Etymology. From the locality, Canada. 

Diagnosis. Growth rings distinct. Pits on the radial walls of tracheids abundant, 
1-seriate, 2-seriate (predominate), or sometimes 3-seriate and occasionally 4-seriate; 
opposite. Pits are bordered, mostly circular, (12)15—18(21) pm in diam., with aperture 
4—6 pm. Slightly elliptic pits (12)15 x 18(24) pm in dimension with aperture 4—5 x 6— 
7 pm. Crassulae occur between multiseriate pits. Pits on the tangential walls of tracheids 
1 -seriate, occasionally in somewhat 2-seriate alternate arrangment; pits are circular, 
(6)7.5—9(12) pm in diam,, with oblique or vertical aperture. Axial parenchyma abundant. 
Transverse walls smooth, occasionally slightly beadlike with a single bead; longitudial 
walls with pits scatted along the wall, about 6—9 pm in diam., with oblique or vertical 
aperture. Rays numerous, 1—35(90) cells high, 1-seriate, occasionally with 1—2(4) lay¬ 
ers of 2-seriate cells. Horizontal and tangential walls of ray cells as well as the interior 
walls of ray tracheids are smooth, Ray tracheids in a single row along either one or both 
ray margins, occasionally somewhere in the middle part of rays. Taxodioid pits 1—4(6) 
per cross field in a single horizontal row while 2—4 pits, and in two rows or scattered 
while 3—6 pits. Pits (5)7.5—9(12) pm in diam. Vertical resin canals traumatic. 

Holotype. Institute of Biology and Soil Science, Far Eastern Branch of the Russia 
Academy of Sciences (IBSS FEB RAS), coll, 21, specimen N 21, petrified wood; northern 
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Canada, 300 km north of the city Yellowknife, the Lac de Gras area, diamond-bearing 
kimberlite pipe Panda; unnamed formation, Upper Paleocene or Lower Eocene. 

j](HarH0 3. PoflHHHbie cjioh BWpaxeHbi OTHerjiHso. IIopOBocTb paflHanbHbix ctchok 
xpaxeHfl oOHJibnaa, l-pa^Haa, 2-p5!jiHaa (npeoOnaflaej), HHoma S-pHnnaa, Hapeflxa 4-pflfl- 
Haa, cynpoTHBHaa; Mexcj^y MHoropaflHWMH nopaMH HMeioTca Kpaccyjiw. Ilopbi b ochobhom 
OKpymwe, (12)15—18(21) mkm b ;iHaM., c OTBepcxHeM 4—6 mkm. OBanbHbie nopu 
(12)15 X 18(24) MKM pasMepoM, c oxBepcxHeM 4—5 x 6 —7 mkm. IlopoBOcxb xanreHxanb- 
Hbix cxenoK xpaxcHA l-pHAHaa, HHorna 2-pjiAHa5i, ouepenHaa; nopw oKpyxjibie, (6)7.5— 
9(12) mkm b ahum., c KocbiM HAH BepxHKaAbHbiM oxBepcxHeM. Taxcesaa napenxHMa 
obHAbHaa; nonepeMHbie cxchkh rnaAKHC, HHOxAa c oahhm CAaSoBwpaxceHHWM yseAKOM; 
npoAOAbHbie cxeHKH c nopaMH 6—9 mkm b ahbm.; oxBepcxHH nop Kocbie hah sepxHKaAb- 
Hbie. JlyMH MHoroHHCAeHHbie, 1—35(90) caocb KAexoK b Bwcoxy, l-paAHbie, HHoxAa c 
1—2(4) 2-pHAHbiMH CAOBMH. FopHSOHxaAbHbie H xaHrcHxaAbHbie cxeHKH AyHeii maAKHC. 
JlyneBbie xpaxeHAW rnaAKOCxeHHbie, KpaeBbie, pacnoAaraioxca oahhm cAoeM c oAHoro hah 
c o6ohx KpacB Ayna, HspcAKa — cpeAHHHwe. Ha noAax nepeKpecxa 1—4(6) xaKCOAHO- 
HAHbix nop, pacnoAaraiomHXca b oahom ropH30HxanbHOM paAy, koxab hx 2—4 Ha noAC 
nepeKpecxa, h b AByx paAax hah AH4«^y3HO» KOXAa 3—6 nop; nopw (5)7.5—9(12) mkm 
B AHaM. HMeioxca xpaBMaxHHecKHe BepxHKaAbHwe CMOAaHwe xoaw. 

FoAoxHn: BnoAoro-noHBeHHbiH HHcxHxyx JXBO PAH (BriH flBO PAH), koaa. 21, 
o6p. 21, HCKonaeMaa ApeaecHHa; cesepHaa KanaAa, 300 km k ceaepy ox r. HeAAoyHaiitJ}, 
OKpyr JlaK ac Fpac, aAMa30HOCHaa KHM6epAHXOBaa xpyOxa flaHAa; ^^opMauna 6e3 
Ha3BaHHa, BepxHHH naneouen hah hhxchhh aouen. 

Description. Growth rings are distinct, with a broad range of widths (sometimes 
in the same specimen as, for example, in specimens N 13, 25, 29, 37 and 55) from very 
narrow (0.1—0.3 mm) to rather broad (3.0—3.6 mm) and consist mainly of early wood 
tracheids. Hpwever the real thickness of the broad growth rings is probably greater but 
cannot be determined conclusively since the wood is often heavily compressed in cross 
section (especially in early wood) as a result of fossilization. Because of this the growth 
ring boundaries are sometimes represented as very curved lines (specimens N 10, 18 and 
25). The most narrow growth rings are recorded in specimens N 1, 7, 32, 33 and 48. 
False growth rings are numerous. 

The transition from early to late wood is abrupt or well marked, and only rarely 
gradual. The late wood consists of 1—4, occasionally up to 10—15(20) rows of tracheids 
and constitutes of not more than 1/7—1/10 of the growth ring, but in the case of gradual 
transition the ratio of early to late wood thickness is smaller. Specimens N 13, 25, 29, 
37 and 55 are characterized by unequal development of different sides of the limb as to 
the thickness of growth rings and the ratio of early to late wood thicknesses. The early 
wood tracheids are very large, radially elongate, rectangular or polygonal, thin-walled, 
with large lumens. Tracheid diameters in radial section (30)60—90 |im, in tangential 
section (30)40—60 p.m. The cell walls are about 1,5 |im thick. The late wood tracheids 
are thick-walled, squarish to rectangular (predominate) strongly flattened in radial section 
at the growth ring boundaries with a slit lumen in the latter case. Tracheid diameters in 
tangential section (30)40—60 pm, in radial section about (6)10(20) p.m. The cell walls 
are about 3 pm thick. 

The wood of branches (specimen N 46) as well as juvenile wood differs from mature 
wood in having a much smaller diameter of tracheids and a lower propotion of early to 
late wood. The early wood tracheids are rounded-polygonal to rounded-squarish, 
10—15 X 15—20 pm in diam. In both the first and second growth rings cell walls of 
early and late wood tracheids are the same thickness (thin-walled). Late wood consists 
of 1—2 rows of tracheids more of less flattened in radial section, the transition from 
early to late wood is gradual. The late wood tracheids appear to be more thick-walled in 
the third growth ring, hence the transition becomes better marked, then well marked to 
abrupt, and early wood tracheids are radially elongate. 

Pits on the radial walls of early wood tracheids are abundant, 1-seriate, 2-seriatc 
(predominate) or occasionally 3-seriate. Multiseriate pits are in opposite arrangement. A 
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single row of four opposite pits occurs in a few places in specimens N 1 and 47 (some 
more frequent in the latter), but have poor preservation. Pits are bordered, mostly circular, 
15—18(21) pm in diam., with a circular included aperture 6 pm in diam. There are 
sometimes slightly elliptic pits, 15—18x18—21 pm in dimension, with an elliptic 
aperture of 5 x7 pm. However, pits of 12 and 12x 18 pm with an aperture of 4 and 
4x6 pm respectively are found in specimens N 1, 7 and 46. In specimens N 20 and 30 
there are sometimes 1-seriate pits of 15 x24 pm. Crassulae occur between multiseriate 
pits. 

Pits on the radial walls of branch wood (specimen N 46) are rather abundant, 1-seriate. 
A single row of two opposite pits occurs occasionally in places. Pits are bordered, circular, 
12 pm in diam., with a circular included aperture of 4 pm. Crassulae are absent. 

Pits on the tangential walls of tracheids are abundant, 1-seriate, scattered along the 
tracheid length, occasionally pits are in somewhat 2-seriate alternate arrangment. Pits are 
bordered, circular, about (6)7.5—9(12) pm in diam., with oblique or vertical aperture. 
Tangential pitting is better preserved in specimens N 3, 10 and 30. In the branch wood 
(specimen N 46) tangential pits are 6—9 pm in diam. 

Axial (wood) parenchyma is diffuse and metatracheal (in short tangential lines), 
abundant or common and filled with resin. Individual parenchyma cells are 108— 
180 pm long and 24—28 pm broad in the longitudial sections. Transverse walls of 
parenchyma cells are thin and smooth, occasionally slightly beadlike with a single slight 
bead (specimens N 13, 17 and 32). On the radial and tangential walls there are pits about 
6—9 pm in diam., with oblique or vertical aperture, scatted along the walls. Traumatic 
axial parenchyma is found in specimen N 3. In the branch wood (specimen N 46) axial 
parenchyma is also abundant, with smooth transverse walls, but individual cells are much 
shorter and more narrow, than in the mature wood; no pits were found in the longitudial 
walls. 

Rays are numerous, 1—35 cells high, typically about 20—25 cells, but lower 
rays are also common. Rays up to 41 and 55 cells high occur sometimes in specimens 
N 18 and 56 respectively. The tallest rays up to 60—90 (ot possibly even more) 
cells are recognized in specimen N 55. Rays in the branch wood (specimen N 46) 
are lower, 1—10(15—20) cells high, but rays 2—3(7) cells are common. Rays are 
1-seriate, occasionally with a single (specimens N 1 and 3) or 2 (specimens N 18 
and 29) up to 4 (specimen N 55) layers of 2-seriate cells. Rays in the branch wood 
are 1-seriate only. The median ray cells are large, rounded-rectangular or elliptical, 
elongate along the ray, 18—21(30) pm high and 12—18 pm broad in tangential 
section; in the branch wood they are 12—18(24—30) and 9—12 pm respectively. 
The peripheral cells are rounded-triangular, of nearly the same dimensions. Horizontal 
and tangential walls of ray cells are smooth. Rays are often heterogeneous. Ray 
tracheids show smooth interior walls and occur in a single row along either one or 
both ray margins; occasionally they occur somewhere in the middle part of the ray 
as well. In the branch wood ray tracheids are marginal only. 

In the early wood there are typically 2—3 (in places 4) taxodioid pits per cross field 
arranged in a single horizontal row, sometimes 3—5 pits in 2 rows or scattered; 6 pits 
per cross field arranged in 2 horizontal rows are present in specimens N 7, 29, 30 and 
48. In the late wood there are 1—2 pits per cross field disposed one above the other or 
diagonally when there are 2 pits. Pits are (5)7.5—9(12) pm in diam. In the branch wood 
(specimen N 46) there are only 1—2 pits per cross field disposed horizontally or 
diagonally in the early wood and one above the other in the late wood; pits are 
5.0—7.5 pm in diam. 

Vertical resin canals are rather common even in the branch wood, are traumatic and 
occur in long tangential lines within the first few rows of early wood tracheids as well 
as within the late wood ones or within the false growth rings; sometimes they occupy 
only a part of the growth ring. Epithelial cells surrounding the ducts are crushed. In the 
branch wood (specimen N 46) resin canals were found for the first time in the fourth or 
fifth growth rings. 
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TABLE 1 

Comparative wood anatomy of Sequoioxylon canadense and extant members of the tribe Sequoieae Buchh. 


Anatomical characters 

Taxon 

Sequoioxylon 

canadense 

Sequoia Endl. (flueuKo-XMeacB- 
CKHit, 1954; Greguss, 1955; 
BnxpoB, 1959; Fperyuj, 1963; 
HaBsaBaaae, 1979; Aiaac..., 
1992) 

Sequoiadendron Buchh. 
(BucHKO-XMeacBCKHil, 
1954; Greguss, 1955; 
fperyiu, 1963) 

hfetasequoia Miki cx Hu 

I et Cheng (Greguss, 1955; 
rpcryiu, 1963; 
MaBHaBaaae, 1979) 

Pits on radial walls of tracheids: 





1-seriate 

+ 

+ 

-1- + 

+ 

2-seriate 

+ + 

+ + 

+ 

+ -h ^ 

3-seriate 

+ - 

+ + 

- 

+ - 

4-seriate 

+- 

+ - 

- 

' - 

5-seriate 

- 

+- 

- 

- 

Diameter of pits on radial walls of tracheids, pm 

(12)15-18(24) 

15-17(14-16) 

14-17 

18-20(20-22) 

Diameter of pits on tangential walls of tracheids, pm 

(6)7.5-9(12) 

12-14(16) 

11-13 

9-11(13) 

Crassulae 

+ 1 

+ 

+ 

+ 

Indentures 

? 

+- 

+- 

H-- 

Axial parenchyma; 





transverse walls — 





smooth 

+ 

+ 

-1- 

+ 

number of slight beads 

1 

1-3 

4- - 

1-5 

heavy dentate 

- 

- 

- 

- 

diameter of pits on longitudial walls, pm 

6-9 

4-5(6) 

<> 

7-9 

1-seriate rays: 





height (in cells) 

1-35(60-90) 

1-30(75) 

1-20(30-50) 

1-23(30) 

number of 2-seriate cells 

1-2(4) 

1-15(20) 

1-6(7) 

1-3(8) 













number of 3-seriate cells 

- 

1-3(4) 

1-3(4) 

- 

number of 4-seriate cells 

- 

. +- 

+- 

- 

number of 2-seriate segments 

- 

2-3(4) 

2-3(4) 

2-3(4) 

ray cells in tangential section — 





height, pm 

18-21(30) 

13-30(70) 

? 

15-20(25) 

width, pm 

12-18 

9-25(40) 

? 

8-16(18) 

Totally 2-seriate rays 

- 

+ 

+ 

- 

Totally 3-seriate rays 

- 

+ 

+ 

- 

Ray tracheids: 





marginal 

+ 

+ 

+ 

+ 

median 

+ 

+ 

- 

+ - 

Cross fields: 





number of pits 

1-4(6) 

1-6(8-10) 

1-6 

1-4 

diameter of pits, pm 

(5)7.5-9(12) 

5-6(12) 

4.5-8 

10-13 

number of pits in horizontal row 

2-4 

2-5 

2-3 

2-4 

Traumatic resin canals: 





vertical 

+ 

-1- 

+ 

-1- 

horizontal 

- 

+ - 

+ 

- 


Note. «+* — present, «—» — absent, «+ +* — prevail, «H—* — sometimes, «H-» 


occasionally, *?» — unknown. 



TABLE 2 

Comparative wood anatomy of Sequoioxylon canadense and related extinct species of the Taxodiaceae 



1 Species 

Anatomical characters 

Sequoioxylon 

canadense 

Sequoioxylon 
chemrylicum 
Btokh. (EaoxHHa, 
1997; Blokhina, 
1997) 

Sequoioxylon 

sizimanicum 

Blokh. 

(EaoxHHa, 1986) 

Metasequoia 
milleri Rothwcll 
et Basinger 
(Basinger, 1981) 

Metasequoia 

koifiensis 

Blokn. 

(Blokhina, 

1995) 

Metasequoia 
klerkiana 
Blokh. 
(EaoxHtia, 
1977, 1982) 

Taxodioxylon 
gypsaceum 
(GOppert) Krause! 
(Ramanujam, 
Stewart, 1969a) 

Pits on radial walls of tracheids; 








1-seriate 

+ . 

4* 

+ 

4- 

+ 

+ 

+ 

2-seriate 

+ + 

+ -1- 

+ + 

+ 

+ + 

+ + 

+ + 

3-seriate 

+ - 

+ _ 

- 

+ 

+ - 

+ - 

+ 

4-seriatc 

+ - 

- 

- 

+ 

- 

- 

- 

Diameter of pits on radial walls of trache¬ 
ids, pm 

(12)15-18(24) 

15-18 

9 

17-23 

17-20 

? 

16-21 

Diameter of pits on tangential walls of 
tracheids, pm 

(6)7.5-9(12) 

12 

+ 

15-20 

10-13 

? 

+ 

Crassulae 

+ 

- 1 - 

+ 

-t- 

+ 

+ 

+ 

Axial parenchyma; i 








transverse walls — 








smooth i 

+ 

-1- 


+ 

+ 

-1- 

+ 

slightly Icnotted 

-1- 

- 

- 

4- 

- 

- 

- 

heavy dentate 

- 

- 

- 

- 

- 

- 

- 

diameter of pits on longitudial walls, pm 

6-9 

- 

- 

6-12 

- 

- 

9 

parenchyma cells in tangential section — 


1 






lenght, pm 

108-180 

180-240 

? 

70-160 

132-228 

? 

9 


'iA—'ia 

in 

9 

9s~sn 

9 

9 

? 
















ioTaiiH'fecKMH iKypHan, N? 4, 2000 r. 


1 -seriate rays: 

height (in cells) 

number of 2-scriate cells 

number of 3-seriate cells 

ray cells in tangential section — 

height, nm 

width, fim 

Totally 2-seriate rays (height in cells) 
Ray tracheids: 
marginal 
median - 
Cross fields: 

number of pits 
diameter of pits, pm 
number of pits in horizontal row 
Vertical traumatic resin canals 


1-35(60-90) 

1-50(90) 

l-^0(80) 

1-2(4) 

1-9(13) 

1 

1-4(9) 

18-21(30) 

18-21 

9 

12-18 

12-16 

? 

- 

— 

10 

+ -1- 

-1- 

-1- 

+ 

- 

- 

1-4(6) 

1-4(5) 

1-3 

(5)7.5-9(12) 

7.5-9 

9 

2-4 

2-3(4) ■ 

2-3 

+ 

- 

- 


-35(80) 

1-25(37) 

1-20(37) 

1 

1-6 

1-3 

— 

1 

— 

16-19 

9 

9 

13-16 

? 

9 

- 

+ 

? 

? 

1-5 

1-4(5) 

1-4(5) 

9-14 

10-12 

? 

2-4 

2-3 

2-3 

+ 

+ 

— 


1-35 

+ 


30 

20 

9 

? 

1-8 

8-12 

2-4 


Note. «+» — present, «—* — absent, «+ +* — prevail, «H—» — sometimes, «+-» — occasionally, «?» — unknown. 



Discussion. The taxodioid pits in the cross field alongside with abundant axial 
parenchyma are characteristic of the family Taxodiaceae, whereas the ray tracheids, 
smooth transverse walls of axial parenchyma together with the presence of traumatic 
vertical resin canals relate the studied Canadian fossil wood to the tribe Sequoieae Buchh. 
including three monotypic genera, namely Sequoia Endl., Sequoiadendron Buchh. and 
Metasequoia Miki ex Hu et Cheng. 

However, traumatic vertical resin canals together with smooth transverse walls of axial 
parenchyma occur also in the wood of genus Athrotaxis D. Don (the tribe Cunningha- 
mieae), but the latter differs from the species of the tribe Sequoieae firstly in the lack of 
ray tracheids in addition to the having low rays and only 1-seriate or 2-seriate pits on 
the radial walls of tracheids, needless to say some another features. 

The wood of extant representatives of Sequoia, Sequoiadendron and Metasequoia are 
fairly similar and difficult to recognize as fossils. However, some distinctions can be 
used for the latter purpose (table 1). 

Thus, in Sequoiadendron the traumatic resin cysts or ducts occur only in the juvenial 
wood and axes of the seed cones, whereas in the others they can be found in wood of 
any age. Metasequoia differs from the others in the largest pits on the radial walls of 
tracheids and in the cross fields (18—20(20—22) pm and 10—13 |im respectively). 
Sequoia is characterized the tallest 1-seriate rays (up to 75 cells high) with the longest 

2- seriate segments (up to 15—20 cells). 3-seriate segments or even totally 2-seriate and 

3- seriate rays occur occasionally in both Sequoia and Sequoiadendron, while 4-seriate 
segments can be found in the former genus as a rare anomaly. Both Sequoia and 
Metasequoia have 3-seriate Oppositely disposed pits on the radial walls of early wood 
tracheids, but 4-seriate and even 5-seriate opposite pits can be recognized occasionally 
in Sequoia. Then, Sequoia differs from the others in the greatest number of pits (up to 
8—10) per cross field and pits arranged in a single horizontal row (up to 5 pits). 

The studied fossil wood resembles the wood of Sequoia and Metasequoia in the having 
of traumatic vertical resin canals in the mature wood, although in Sequoia traumatic 
horizontal resin canals can be found sometimes as well. The pitting of the radial walls 
of tracheids is more similar, perhaps, to that of Sequoia due to the presence of 4-seriate 
opposite pits, while the cross-field pitting is some more comparable to that of 
Sequoiadendron in number of pits (up to 6) per cross field and to that of Metasequoia 
in number of pits arranged in a single horizontal row (up to 4 pits). Diameters of the pits 
on the radial walls of tracheids are similar in some way to those of all three representatives 
of the tribe Sequoieae, wheareas the pits on the tangential walls of tracheids are closer 
to those of Metasequoia, but the pits in the cross fields — to the pits of Sequoia. Hence, 
the studied fossil wood combines the characters of all three extant genera of the tribe 
Sequoieae at the same time differing any of them. Although it may be assumed to some 
extent from the comparative analysis that the wood demonstrated features rather Sequoia 
or Metasequoia than Sequoiadendron. 

R. Krausel (1949), E. Schonfeld (1955) and H, Siiss, E. Velitzelos (1997) refer all 
woods of redwoodlike species of Tertiary and Late Cretaceous age to the form-genus 
Taxodioxylon Hartig emend. Gothan. However, for some more assured redwoods 
Krausel (1949) prefered to use the form-genus Sequoioxylon Torrey designated by 
R. E. Torrey (1923) for woods with traumatic resin canals and resembling extant Sequoia. 
Using of the form-genus Metasequoioxylon Greguss should be some questioned because 
P. Greguss (1967) erected this form-genus for the wood resembling extant Metasequoia, 
but the brief diagnosis given on the basis of very poor preserved wood structure includes 
characters of all taxodiaceous plants. 

Among fossil woods, the most similar are those of Sequoioxylon chemrylicum Blokh. 
from the Paleocene — Early Eocene of Chemurnaut Bay, western Kamchatka (B/ioxHHa, 
1997; Blokhina, 1997) and Metasequoia milleri Rothwell et Basinger from the Middle 
Eocene of southern British Columbia, Canada (Basinger, 1981). The former wood species 
shows a combination of anatomical characters of different redwoods. Both Canadian 
species (the known and the studied) as well as the Kamchatka one share the same tracheary 
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and cross-field pitting, closer diameters of the pits on tracheid walls and in cross fields, 
smooth transverse walls of the axial parenchyma as well as the tall 1-seriate rays (table 2). 

However, the wood of Sequoioxylon chemrylicum differs from the studied fossil wood 
in the lack of resin canals, 4-seriate pits on the radial walls of tracheids, 6 pits per cross 
field, no pits on the longitudial walls of axial parenchyma as well as the presence of long 
(up to 9—13 cells high) 2-seriate parts in the 1-seriate rays and occasionally even a single 
layer of 3-seriate cells as well (table 2). 

Metasequoia milleri differs from the new species in much more frequent possession 
of 3-seriate and 4-seriate pits, larger pit diameters on the walls of tracheids and in the 
cross fields (17—23, 15—20 and 9—14 ^im respectively), only a single layer of 2-seriate 
cells in the 1-seriate rays as well as the lack of ray tracheids and 6 pits per cross field. 
However, J. Basinger (1981) believes that ray tracheids are inconstant in Metasequoia 
(table 2). 

Sequoioxylon sizimanicum Blokh. from the Upper Oligocene of Siziman Bay, 
Khabarovsk Territory (BjioxHHa, 1986) differs from the studied wood in longer 2-seriate 
parts (up to 9 cells high) of the 1-seriate rays, a lesser number (1—3) of pits per cross 
field, the presence of totally 2-seriate rays up to 10 cells high, the lack of resin canals 
and 3-seriate as well as 4-seriate pits on the walls of tracheids (table 2). 

The woods of both Metasequoia klerkiana Blokh. from the Eocene—Oligocene of 
Primory’e (BjioxHHa, 1977, 1982) and M. korfiensis Blokh. from the Middle Miocene of 
Korf Bay, eastern Kamchatka (Blokhina, 1995) are different from the studied Canadian 
wood being more closer, perhaps, to extant M. glyptostroboides Hu et Cheng (table 2). 

Among the known Canadian Late Cretaceous woods the most similar is that of 
Taxodioxylon gypsaceum (Gbppert) Krausel (Ramanujam, Stewart, 1969a) from the 
Edmonton Formation (Maestrichtian). However the latter differs from the new species in 
the number of pits per cross field (up to 8 pits), lower rays (not more than 35 cells high) 
as well as the lack of ray tracheids, resin canals, 4-seriate pits on the radial walls of 
tracheids and any pits on the longitudial walls of the axial parenchyma (table 2). 

Thus, the studied fossil wood has to be described as the wood of a new extinct species, 
Sequoioxylon canadense showing a peculiar combination of anatomical features charac¬ 
teristic of different extant species of the tribe Sequoieae. 

Material. Collection N 21, specimens N 1, 3, 7, 10, 13, 14, 17, 18, 20—25, 28—30, 
32, 33, 37, 39, 40, 43, 44, 46—48, 55 — in total of 28 solid fragments of petrified 
(lignified), brown to dark brown wood. 

Locality. Northern Canada, 300 km north of Yellowknife, Lac de Gras area, 
diamond-bearing kimberlite pipe Panda; unnamed formation. Upper Paleocene or Lower 
Eocene. 
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PE3K)ME 

Hobwh bum Sequoioxylon canadense Blokhina ycraHOBJicH no anaroMHHecKHM npHanaKaM 
HCKonaeMOH npeBecnnw H3 anviasOHOCHOH KHMbepjiHTOBOif Tpy6KH b oKpyre Jl3K Ae Fpac, pacno- 
noJKCHHOM ceBepHee r. KernioyHaiit}) (cesepHaa KanaAa). HdconaeMaa ApeBecnna npeAnonoxHTcjib- 
Ho nosAHenaneouenoBoro hjih paHHeaoueHOBoro BOapacra. UpeBecnna ofinapyxHBaeT CBoeo6pa3Hoe 
coMeraHHe anaTOMHHecKHx npHanaKOB, xapaKTepHwx nna ApeBecHHw coBpCMCHHbix bhaob TpHOw 
Sequoieae. 


yflK 582.675.1 Bor. xypH., 2000 r., t. 85. N; 4 

© n. B. KyjiHKOB 

O TAKCOHOMHHECKOM COCTABE KOMIUIEKCA 
DELPHINIUM ELATUM AGGR. {RANVNCUIACEAE) HA YPAJIE 

P. V. KULIKOV. ON THE TAXONOMIC STRUCTURE OF DELPHINIUM ELATUM AGGR. COMPLEX 

(RANUNCULACEAE) IN THE URALS 


KoMnnexc Delphinium datum aggr. npeAcrawieH ua Ypane AByna 6jiH3KopoACTBeHHbiMH BHAaMH — 
D. datum s. str. h D. aipinum, CBssaHHUMH MHoroMHCJiCHHUMH nepexoAHbiMH 4’opMaMH. B ropax CesepHoro 
Vpajia BMCOTHoro npenejia pacnpocTpancHHa naHHOro KOMiuiCKca aocTHraer D. datum s. str., a ne D. aipinum. 
B BbicoKoropbax lOxHoro Ypana obHapyaccHa yiKonoKanbHaji aHacMHHHaa paca KOMnnexca D. datum aggr., 
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OT^HMaiomaHCfl xapaKTepoM onyiueHMx ocesbix opraHoe h b ocoCchhocth BOJiocMcrbiMH 3aBii3BMH m luioiiaMH. 
Ohb onwcaHa b xaMecTBC HOBoro Bufla D. nurguschense sp. nov. 

KniOMeBbie cjiOBa: Delphinium, hobuh bub, Ypaji. 

KoMnjiCKC Delphinium elatum aggr. OTjiHHaexca 3HaHHTejibHbiM nojiHMop(J)H3MOM, 
ocoScHHO B OTHomcHHH pasMcpoB H onyuiCHHa pa3JiHHHWx opraHOB pacTCHHa. XapaKxep 
onyiucHHa (b oco6eHHocxH Macxefl couBexHa — oceii, uBexoHoxccK, HamejiHcxHKOB) 
nocjiyxHJi ocHOBHbiM npH3HaKOM npH BbwejieHHH H3 D. elatum s. 1. pa^a «MejiKHX» h hc 

BCCMH CHCXCMaXHKaMH npHSHaBaCMblX BHflOB, 5 -6 H3 KOXOpbIX npeflCXaBJlCHbl BO (})J10pe 

Bocxohhoh EBponbi (Ubcjicb, 1996). 

ComacHO HOBefimeH o6pa6oxKe pofla Delphinium bo «Ojiope Bocxohhoh Esponbiw 
(Ubcjicb, 1996), Ha Ypane komajickc D, elatum aggr. npeacxaBJieH MsyMa BH^aMH — 
D. elatum s. str., HMeiomHM rojibie hhh hohxh rojibie ocb cousexHa, ubcxohojkkh, namcHKy 
H 3aBa3b, H D. alpinum Waldst. et Kit., oxjiHHaroiUHMca flOBOJibHO rycxbiM onymcHHeM h 3 
KOpoxKHx oxxonwpeHHbix npawbix bojiockob (nacxo paciuHpcHHbix b ocHOsaHHH) Ha och 
couBCXHa, uBexoHoxcKax h oCmhho Ha napyxHOH cxopone HaiuejiHcxHXOB. IlpocMoxp 
MaxepnajioB no D. elatum aggr. b rep6apHax BoxaHHHecKoro HHcxHxyxa hm. B. JI. Kowia- 
poBa (BHH) PAH (LE) h HncxHxyxa 3KOJiorHH pacxcHHH h xhboxhwx (H3PhX) YpO 
PAH (SVER) noKasan, mxo o6e axH pacbi na Ypajie pacnpocxpaHCHbi secbMa lUHpoKo h 
CB asaHbi MHoroHHCJieHHbiMH nepexoflHbiMH (J)opMaMH, BepoaxHO, BCJiextcxBHC rH6pHflH3a- 
UHH. HeXKOH reorpacfDHHeCKOH HJIH BKOJlOrHHCCKOH npHypOHCHHOCXH 3XHX XaKCOHOB 
BbiaBHXb He yaajiocb. PacnpocxpaHCHHe D. alpinum CBa3aH0 npeHMymecxBCHHO c ropHbi- 
MH paiioHaMH Ch6hph, Cpefliieii A3hh, Ypajia h Kapnax (Ubcjicb, 1996), nosxoMy 
ecxecxBCHHO 6bmo 6bi oxHflaxb 6ojiee HaCToii BcxpenacMOcxH sxoro BHjia b BcpxHHX 
noacax rop Ypana. ripcflcxaBHXcjiH KOMnncKca D. elatum aggr. b ropHbix paHonax 
CcBcpHoro H npHnojiapHoro Ypana (ropbi KoHxaKOBCKHH, KocbBHHCKHH, J^chcxckhh 
K aMCHb, HepoHKa h ap.) Hepeaxo npOHspacxaiox bmuic rpaHHuw aeca, b noaroabuoBOM 
H ropHoxynapoBOM noacax, ho pacxcHHa h3 3xhx BbicoKoropHbix MCCxooSHxaHHH, xax 
npaBHao, hmciox coBcpincHHO roabie hhh ohchb caa6o onyineHHbie cxe6aH, consexHa h 
Ubcxkh h, xaxHM o6pa30M, aoaxcHW 6bixb oxhccchw hc k D. alpinum, a k D. elatum s. str. 

B HCKoxopbix Mecxoo6HxaHHax D. elatum aggr. na Ypaae Bcxpenaioxca pacxcHHa, y 
Koxopbix 6oaee hhh mchcc rycxoe onymcHHC h 3 KopoxKHx (0.1 — 0.2 mm) xceaxoBaxbix 
BoaocKOB c ny3bipeBHaHO pacuiHpcHHbiM ocHOBaHHCM noxpbiBaex hc xoabKO och coubc- 
XHH, uBcxoHOxcKH H HapyxHyH) cxopoHy HameaHcxHKOB, HO xaKxe 3aBa3H h naoaw (npn 
C03peBaHHH naoaoB oho oOmhho cnabHO H3pex(HBaexca). OncBnaHO, hx caeayex paccMax- 
pHBaxb B KaHccxBC oco6oh pasHOBHanocxH. 

D. alpinum var. hebecarpum m. var. nov. — Ovaria et folliculi sparse vel sat dense pilis brevibus 
flavescentibus basi vesiculoso-dilatatis tecta. 

T y p u s: Ural Septentrionaiis, reservatum publicum «Denezhkin Kamenj», in betuleto prope fl. Soljva ad 
viam in pag. Kutim, 24 VIII 1960, M. Storozheva (LE). 

3aBX3H H JiKCTOBKM paspexcHHO iHiH AOBonbKO rycTO onyuieubi kopotkhmm xcejiroBarbiMH BonocxaMH c 
ny3bipeBiiaHo pactuupeHHbiM ocHOBaHHCM. 

Tun: CcBepHbiH Vpan, reppHropKa rocyaapcTBCHHoro 3anoBeAHHKa «JIeHe}icKHH KaMeHb», b OepesnaKe 
OKOJio p. CoFibBa y aopora Ha noc. K/thm, 24 VIII I960, M. CTopoxcBa (LE). 

PacnpocxpaHCHHe naHHOH pa3HOBHflHOCXH npHypoHCHo k npearopbBM h HH3KoropbBM 
CpcflHcro H loxcHOH HacxH CcBcpHoro Ypajia (6acceHHbi pex HycoBaa, BHXcaii, Kohbb, 
Cepra, Tania, BcpxoBba pex Jlaafl h iloOsa). 

B BbicoKoropbBX lOxtHoro Ypaaa naMH 6biaa oOnapyxena CBoeo6pa3Haa paca 
D. elatum aggr., oOaaaaiomaa ocoOchho o6HabHbiM onyiucHHCM bccx opranoB. Ox 
onHcaHHOH Bbiuie pa3HOBH)iHOcxH D. alpinum (xax h ox bccx apyrHX (JiopM D. alpinum 
H D. elatum s. str.) ona oiaHHaexca hc xoafaxo ropaauo 6oaee rycxwM HByxiiapycHbiM 

(COCXOflUIHM H3 KOpOXKHX XCaXOBaXblX ny3bipeBHaHO paCUIHpCHHblX Bi OCHOBaHHH H 
6oaee aaHHHbix npjiMbix Oeawx npocxbix bohockob) onyiuenHCM cxcOaeii (oOwhho no 
Bceii aaHHc), HcpeiuKOB aHcxbCB, oceii coubcxhh, uBcxonoxcK h HaiueaHcxHKOB, ho 
H onyincHHCM 3aBa3eH h hhcxobok, cocxobuthm h 3 oxHOCHxeabHO ajihhhbix h rycxwx 
6eabix npHxaxbix hhh noayoxxonbipcHHWx npocxbix bohockob h coxpanaiomHMCH npH 
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co3peBaHHH njioflOB. B oxjiHHHe OT 6oJice KcepoMOp(|)HMX npeflCTEBHTejieH cckumh 
Delphinastrum DC. (D. cuneatum aggr. Stev. ex DC., D. dictyocarpum aggr. DC.) 
Jim KOMnjicKca D. elatum aggr. na/iHMHe onyuieHHH Ha sasasax h njioaax b uejioM 
HexapaxTepHO. CpexiH BOCTOMHO-esponeHCKHx npeflcxaBHreHCH aaHHOH rpynnw ony- 
mCHHbie 3aBH3H H HHCXOBKH HMCIOX XOJlbKO BblCOKOrOpHblH BOCXOHHO-KapnaXCKHH BHA 
D. nacladense Zapal. (BiciojiiHa, 1953) h bo3hhkiijhh, no-BHAHMOMy, b Kyjibxype 
D. villosum Stev. ex DC., y Koxoporo HaaHMHe onyuieHHH Ha 3aBa3ax conexaexca c 
kahhobhaho oxxanyxbiM ocHOBaHHCM AHCxa h asAflexca, o^esHAHO, CACAcxBHeM ero 
rH6pHAoreHHoro npoHCxoacACHHa c ynaoxHeM D. cuneatum aggr. (Hcbckhh, 1937; UBe- 
AeB, 1996). BoAocHCXbie 3aBa3H h nAOAW cpeAH bhaob h3 poAcxBa D, elatum HHoraa 
BCxpenaioxcH xaxxe y BOcxoHHocHSHpcKO-npHOXoxcKoro D. ochotense Nevski h xa- 
paKxepHbi ahh KaBKa3CKoro D. dasycarpum Stev. ex DC. h aAxaifCKoro BbicoKOTX)pHoro 
b. mirabile Serbg (HeBCKHH, 1937; KpbinoB, 1958; <DpH3eH, 1990). Ox Bcex 3xhx 
BHAOB HauiH pacxeHHH xopomo oxAHHaioxca npexAe Bcero xapaxxepoM onymeHHH 
cxeOAefi H couBexHH, a ox D. mirabile — xaKxce OoAee KpynnbiMH pa3MepaMH Bere- 
XaXHBHblX OpraHOB, OXHOCHXeAbHO 60 Aee KOpOXXHMH HepeUIKaMH, MHOroUBeXKOBOCXbK), 
60 Aee MeAKHMH apKO-CHHHMH UBeXXaMH. BOAOCHCXbIMH 3aBH3aMH H XapaKXepOM ony- 
lueHMH oceBbix opraHOB ohh oxAHMaioxca h ox ocxaiibHbtx BbicoKoropnbix ioxhoch- 
OnpCKHx BHAOB 3XOH ipynnbi — aAxancxHX D. inconspicuum Serg., D. ukokense Serg, 
H caaHCKoro D. malyschevii Friesen (CepraeBCKaa, 1930, 1954; <DpH3eH, 1990), a 
xaxace ox apKXHHecKOro BOCxoMHO-eBponeftcKoro D. cryophilum Nevski (lOpuea, 
1971), panee, no-BHAHMOMy, AOcxHraBuiero nanGoAce cesepHbix ropnbix panoHOB 
ypaAa, o HeM CBHAexeAbCXsyex cnopaAHnecKaa BcxpenaeMocxb b nonyjiauHax D. elatum 
s. I. b 3XHX paiioHax (ox floAapHoro ao CeBepHoro YpaAa) oco6eH, no xapaxxepy 
onyuieHHa cxcOAeii h couBexHH yicAOHHiomHxca k D. cryophilum (y xnnHHHoro D. cry¬ 
ophilum, Bcxpeqaiomeroca xoabko na o-Be KoAtyeB, cxe6AH, och cousexHa h uBexo- 
HOXKH rycxo onyiueHbi mexHHHCxbiMH npaMbiMH npocxbiMH BoAOCxaMH 1.5 — 3.0 mm 
AA. 6e3 OOAee KOpOXKHX BOAOCKOB CO B3AyXbIM OCHOBaHHCM HAH C eAHHHHHbIMH BO- 

AOCxaMH xaKoro pOAa). OneBHAHO, b Bbicoxoropbax lOxcHoro YpaAa komoackc D. ela¬ 
tum aggr. npeAcxaBAeH yaxoAOKaAbHOH aHACMHMHOH pacoii, sepoaxHO, rHOpHAorcHHoro 
npoHCXoxcACHHH, oxAHHHa KoxopoH OX ApyTHx npeACxaBHxeACH AaHHOH rpynnbi no 
KpaHHCH Mepe He Menee snaHHxeAbHbi, neM oxahahh D. alpinum hah D. cryophilum 
ox D. elatum s. str. 

Delphinium nurguschense Kulikov sp. nov. (sect. Delphinastrum DC.). — Planta 
perennis 70—100 cm alta. Caulis basi circa 5 mm in diam., usque ad inflorescentiam 
foliatus, tota longitudine pilis brevibus patentibus flavescentibus basi vesiculoso-di- 
latatis, simplicibus longioribus rectis albis rarefactus dense tectus, raro in parte media 
subglaber. Petiolis foliorum lamina aequilongioribus vel ei sublongioribus, pilis rectis 
albis obsitis. Laminae foliorum orbiculari-cordatae vel reniformi-cordatae, 5.0— 
7.5(13) cm Ig., 6—8(14) cm It., ad 3/4—7/8 in lacinias rhombeas palmatifidae, fir- 
mae, utrinque dense albo-pilosae vel subtus tantum secus nervos pubescentes. Racemus 
erectus laxiusculus multiflorus (flores vulgo in numero 20—27), 16—38 cm Ig. Brac- 
teae lineari-lanceolatae vel lineares (raro inferioris trisectis, foliis superibus similes), 
bracteolae angusto-lineares vel lineari-filiformes, albo-pilosae. Pedicelli 10— 
35(50) mm Ig. Axis inflorescentiae et pedicelli pilis flavescentibus basi vesiculosis 
et simplicibus albis dense tecti, saepe violacei. Sepala laete caerulea (interdum extus 
violaceo-caerulea), ovato-elliptica, 10—12 mm Ig., 7—10 mm It., obtusa, intus glabra, 
extus pilis simplicibus albis et basi vesiculoso-dilatatis flavescentibus plus minusve 
dense obsita. Calcar 12—19 mm Ig., prope apice plus minusve incurvum. Petala 
atrofusca, inferiora medio flavo-pilosa, apice bidentata, superiora glabra subintegra. 
Folliculi in numero 3(4), pilis albis simplicibus appressis vel subpatentibus rectis vel 
flexuosis usque ad 0.7^—1.0 mm Ig. dense tecti. 

Typus: Ural Australis, prov. Tscheljabinsk, distr. Satka, jugum Nurgusch, in declivi 
occidentali montis Nurgusch Major, in pratulo variiherboso partis inferioris regionis 
alpinae, ca. 1300 m s. m., 19 VII 1998, P. Kulikov (LE, isotypi — LE, SVER). 
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Affinitas. AD. alpino Waldst. et Kit. et D. cryophilo Nevski ovariis et fructibus 
dense pilosibus (nec glabris vel rarius pilis brevibus basi vesiculosis sparse tectis) 
et caulibus tota longitudine pilis densis brevibus flavescentibus basi vesiculoso-dila- 
tatis, simplicibus longioribus rectis albis immixtis tectus bene differt. 

Distributio. Ural Australis (in regione alpina). 

PacxeHHe MHorojicTHee, 70—100 cm bwc. CreOenb b ocHOBaHHH okojio 5 mm b ahbm., 
oOnHCTBeHHbiH flo couBeTHB, no Bceft juiHHe rycTO noKpwT OTTonbipeHHWMH kopotkhmh 
XeJITOBaTbIMH BOJIOCKaMH, nySbipCBHflHO paCUlHpeHHblMH B OCHOSaHHH, H paapexceHHO — 
6ojiee AnuHHbiMH npBMbiMH CejibiMH npocTbiMH, pe^KO b cpeAHeii nacTH homth rojiuH. 
HepeiuKH nncTbCB, paBHbie no AJinne njiacTHHKaM hjih neMHoro npeBbimaiomHe hx, 
noKpbiTbt npBMbiMH OejibiMH BOJIOCKaMH. JiHCTOBbie njiacTHHKH OKpymO'CepAueBHAHbie 
HJiM noHKOBHAHO-cepjiueBHflHbie, 5.0—7.5(13) cm An., 6— 8(14) cm uiHp., na 3/4 — 7/8 
najibMaTO pacceneHHbie Ha pomOobhahuc aojih, njioxHbie, c oOeHX CTopoH no Bceft 
noBCpxHocTH rycTo onyiueHHbie npocTbiMH dejiUMH BOJiocKaMH hjih cHHsy onymcHHbie 
TOJibKO no JKHJiKaM. K.HCTb npHMan, pbixjiOBaxas, MHorouBeTKOBaa (ubctkob oObiHHO 
20—27), 16—38 CM AJI. OpHUBeTHHKH AHHCHHO-naHneTHbie HJIH AHHeHHbie (peAKO CaMMC 
HHXHHe TpeXpaSACAbHbie, nOAOOHbie BepXHHM AHCXbflM), npHUBeXHHHKH ySKOAHHCHHbie 
HAH AHHCHHo-HHxeBHAHbie, GeAoonyuieHHbie. Ubcxohoxkh 10 — 35(50) mm ah. Ocb co- 
UBexHB h UBexoHoacKH rycxo noKpwxw acenxoBaxbiMH BOAocxaMH c nysbipeBHAHO pacuiH- 
peHHblM OCHOBaHHCM H npOCXblMH 6eAbIMH BOnOCKaMH, Hacxo HMeiOX (fjHOAeXOBOe 
oKpaujHBaHHe. HameAHcxHKH apKo-cHHHe (HHorAa cnapyacH (f)HOAexoBo-cHHHe), aiiue- 

BHAHO-3JIAHnXHMeCKHe, 10 - 12 MM AA., 7 — 10 MM IJUHp., XyOblC, H3HyxpH TOAbie, CHapyXCH 

OoAee HAH Menee rycxo noKpuxbi npocxbiMH OenbiMH h nysbipeBHAHO pacuiHpeHHbiMH b 
ocHOBaHHH xceAxoBaxbiMH BOAOCKaMH. lllnopeu 12—19 MM AA., 6ah3 BepxyuiKH 6oAee 
HAH lienee cornyxbiH. JlenecxKH xeMHo-6ypbie, HHxcHHe nocepeAHHe c xceAxbiMU boaoc- 
KaMH, BBcpxy ABypasACAbHbie, BepxHHe roAbie, hohxh ueAbHwe. JIhcxobkh b hhcac 3(4), 
rycxo noKpbiXbi npocxbiMH Ocaumh npHxaxbiMH hah noAyoxxonbipcHHbiMH npaMbiMH hah 
H3BHAHCXbIMH BOAOCKaMH AO 0-7 — 1.0 MM Afl. 

T H n: lOxHbiH Ypan, MeAaOHHCKaa o6a., CaxKHHCKHH p-H, xp. Hypiyui, na 3anaAHOM 
CKAOHe ropbi BoAbUiOH Hypryiu, na pa3HOxpaBHOH AyxaiiKe b hhjkhch nacxH ropHo-xyH- 
ApoBoro noaca, okoao 1300 m hba yp. m., 19 VII 1998, 11. KyAHKOB (LE, naoxHObi — 
LE, SVER). 

PoACXBO. Ox D. alpinum h D. cryophilum xopouio oxAHHaexca rycxo boaochcxhmh 
(a He roAbiMH hah H3peAKa noKpbixbiMH pa3pea(eHHbiMH kopoxkhmh boaockbmh, ny3bipe- 
BHAHO paCUiHpeHHbIMH B OCHOBBHHH) 3aBa3aMH H nAOABMH, a XaKXCe CXeOjiaMH, oObIHHO 
no Bceii AnHHe rycxo onyineHHWMH KopoxKHMH xceAXOBaxbiMH BOAOCxaMH, ny3bipeBHAHo 
pacuiHpeHHbiMH B ocHOBaHHH, c npHMecbK) 6oAee AAHHHbix npaMbix 6eAbix npocxbix 
BOAOCKOB. 

PacnpocxpanenHe. lOacHWH Ypan (b BepxHHX noacax rop). 

Asxop Bbipaacaex HCKpeHHKUo npH 3 HaxeAbHOcxb H. H. UaeneBy 3a ueHHwe saMenaHHa 
npH HanHcaHHH cxaxbH. 
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EoraHMHecKHH can YpO PAH IlojiyMeHO 21 IV 1999 

EKaTepHH6ypr 


SUMMARY 

Delphinium datum aggr. complex in the Urals is represented by two closely related species, 
D. elatum and D. alpinum. They are distinguished by pubescence and have numerous transitional 
forms. D. elatum s. str. but not D. alpinum reaches the upper limit of distribution of this complex 
in highland of North Urals. A local endemic race of this complex was revealed in the highland of 
South Urals. It is characterized by very dense pubescence of all its organs including ovaries and 
fruits. This race is described as a new species, D. nurguschense sp. nov. 
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© JI. B. AsepbAHOB 

PEiXKHE BUJIhl ORCHIDACEAE BO OJIOPE BbETHAMA. 

2. POflM ERIA—ZEUXINE 

L. V. AVERYANOV. RARE SPECIES OF ORCHIDACEAE IN THE FLORA OF VIETNAM. 

2. GENERA ERIA—ZEUXINE 

npHBeneHU HOBbie MecTOHaxoxcaeHHii 90 peiOKHx saaos (h 3 45 poAOB) opxHAHbix, coOpaHHux aa reppHTopaH 
BberaaMa bo speMa nonesbix paSor 1997 r. 

Kinoiesbie cjioBa: BbCTaaM, Orchidaceae, aoBue MeCToaaxoxAeHaa. 

B npcAnaracMOH pa6oTe saBepmacTca ny6jiHKauHa (AsepbaHOB, 1999, 2000) mccto- 

HaXOXflCHHH peflKHX BliflOB OpXHflHbIX, Co6paHHblX aBTOpOM H ero KOJUieraMH B TpyjIHO- 
flOCTynHbix ropHbix paHonax BbCTHaMa bo BpeMa nojieBux aKcneAHUHOHHbix pa6oT 
1997 r., npoBOflHMbix b cootbctctbhh c HayHHO-HCCJieflOBaTCJibCKOH nporpaMMOH HauHo- 
HajilHoro reoipa4)H4ecKoro oOmecTBa CIIIA «H3yHeHHe (J)Jiopw BbicoKoropnii lOxHoro 
BbeTHaMa». 

ynoMHHacMbie repOapHbie MaTepHa.nbi b naHOojiee hojihom bh^c npeacTaBjicHbi b 
repOapHax HncTHTyra 3KOJiorHH h OHOJiorHHCCKHX pecypcoB HauHOHajibHoro ueHTpa 
ecTecTBCHHbix HayK h TexHOJiorHH BbCTHaMa (HN) h BoTaHHHecKoro HHCTHTyra 
HM. B. JI. KoMapoBa PAH (LE). BHaHHTCJibHaa nacTb fly6jieTOB nepejiaHa TaKxe na 
xpaHeHHe b repOapHH HHCTHtyra OHOJiorHHecKHX Hayx yHHBepcHTCTa Opxyca, 
AaHHa (AAU), MHCcypHHCKoro BoTaHHHecKoro caaa, CUIA (MO) h HauHOHanbHoro 
Mysea ecTecTBCHHoii HCTopHH, OpanuHa (P). 

repOapHbie oOpasubi, coOpaHHbie no nporpaMMC «H3yHeHHe ^^nopu BbicoKoropKH 
lOxHoro BbeTHaMa», o6o3Ha4eHbi na uHTHpyeMbix HHxce STHKCTKax hhackcom «VH» 
(Vietnamese highlands) c cooTBeTCTsyiomHM HOMepoM. B nyOnHKauHio Taxxe BicmoHenbi 
HeMHoroHHCJieHHbie, ho HHTepecHbie o6pa3Ubi opxHAHbix, oOnapyxeHHbie hrmh b koh- 
jieKUHax SoTaHHHecKHX ynpexyieHHH BbeTHaMa h nacTHbix KOJUieKUHax. PaayMecTca, ohh 
yHHTbiBajiHCb JiHiub B cjiynac nojiHoii yBcpeHHOCTH, hto 3th pacTCHHa 6buiH coOpanbi na 
TeppHTOpHH BbeTHaMa. 

HasBaHHa TaxcoHOB b cnncxe npHso^aTca b ani^aBHTHOM nopanxe. XUa Ka>KAoro 
UHTHpyeMoro oOpasua npHBo;iHTca coxpameHHbiii TexcT aTHxeTXH h HH^exc repOapna, 
rae OH rapaHTHpoBaHHo npeacTaBJieH. 

PejiXHe BHflbi opxHflHbix BO 4)Jiope BbeTHaMa 

1. Eria apertiflora Summerhayes 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, vicinities Kiong Lanh village, 32 km 
to NNE from Dalat city (N 12“ 08', E 108“ 39'), old secondary dry evergreen broadleaved mt forest rich in 
primary elements at 1500—1550 m alt. in 8—10 km from Bi Dup main peak to the W, 6 IV 1997, N VH 3712 
(HN, LE); id., prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, primary closed broadleaved 
evergreen forest on shelves and along bluffs of giant waterfall in upper reaches of Lieng Ly river on E macroslope 
of Nui Hon Giao ridge at 1300 ra alt. (N 12” 12', E 108“ 44'), 25 IV 1997, N VH 4366 (HN, LE). 

2. E. bipunctata Lindl. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 32.5 km to NE from Dalat city (N 
12” 07', E 108“ dO, very old open secondary subcloud mossy mixed forest with domination of Pinus kesiya. 
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Lyonia sp. and Uthocarpus sp. along ridge on NNW macroslope of Dup mt system at 1700—18C)0 m alt., 
28 III 1997, N VH 3302 (HN, LE); id:, 29 km to NEE from Dalat city, old open evergreen broadleaved secondary 
forest rich in primary elements along mt river on W macroslope of Bi Dup mt system at 1450 m alt. (N 
12° 08', E 108° 39'), 16 IV 1997, N VH 4013 (HN, LE); id., 35 km to NE from Dalat city, closed primary 
broadleaved evergreen mt forest with Pinus krempfii on W macroslope of Nui Gia Rinh ridge at 17{X)—1800 m 
alt. (N 12° 09', E 108° 40, 18 IV 1997, N VH 4054 (HN, LE); id., 26—28 km to NE from Dalat city, old 
open secondary dry coniferous mt forest with domination of Pinus kesiya at 1600—1750 m alt. in 8—10 km 
from Bi Dup main peak to the NW (N 12° 07'. E 108° 36'). 19 IV 1997, N VH 4095 (HN. LE); id., 31 km to 
NE from Dalat city (N 12° 08', E 108° 39'), closed primary evergreen broadleaved mt forest on NNW macroslope 
of Bi Dup mt system at 1600—1700 m alt.. 2 V 1997, N VH 4513 (HN, LE). 

3. E. coronaria (Lindl.) Reichenb. f. 

S. Vietnam, prov. Lam Dong, 29 km to NE from Dalat city, distr. Lac Duong, minicipality Da Chay, primary 
wet closed broadleaved subcloud forest along main Bi Dup ridge at 2100—2200 m ait. (N 12° 06', E 
108° 39'), 22 III 1997, N VH 3037 (HN, LE). 

4. E. floribunda Lindl. 

5. Vietnam, prov. Lam Dong, 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
vicinities Klong Lanh village (N 12° 08', E 108° 39'), closed broadleaved secondary forest rich'in primary 
elements along small river on NW macroslopc of Bi Dup mt system at 1450—1500 m alt., 16 III 1997, N 
VH 2712, 2744 (HN, LE); id., 32 km to NNE from Dalat city (N 12° 08', E 108° 39'), old secondary dry 
evergreen broadieaved mt forest rich in primary elements at 1500—1550 m alt. in 8—10 km from Bi Dup main 
peak to the W, 6 IV 1997, N VH 3705 (HN, LE); id.. 29 km to NEE from Dalat city, old open evergreen 
broadleaved secondary forest rich in primary elements along mt river on W macroslope of Bi Dup mt system 
at 1450 m alt. (N 12° 08'. E 108° 39'), 16 IV 1997, N VH 4019 (HN, LE). 

5. E. gagnepainei Hawkes 

5. Vietnam, prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, primary closed broadleaved 
evergreen forest on shelves and along bluffs of giant waterfall in upper reaches of Lieng Ly river on E macroslope 
of Nui Hon Giao ridge at 1300 m alt. (N 12° 12', E 108° 44'), 25 IV 1997, N VH 4372 (HN. LE). 

6. E. globifera Rolfe 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12° 05', E 108° 22'), primary closed 
mixed forest with Pinus kesiya and P. krempfii at 1740—1760 m alt., 11 III 1997, N VH 2554 (HN, LE); id,, 
31 km to NE from Dalat city, distr. Lac Duong, municipalite Da Chay, vicinities Klong Lanh village (N 
12° 08', E 108° 39'), closed broadleaved secondary forest rich in primary elements along small river on NW 
macroslope of Bi Dup mt system at 1450—1500 m alt., 16 III 1997, N VH 2710 (HN, LE); id., 29 km to NE 
from Dalat city, distr. Lac Duong, municipality Da Chay. Primary mixed cloud forest with Fokienia hodginsii 
on peaks of Bi Dup ridge at 2150 m alt. in 1.5 km to N from main peak of mt system (N 12° 06'. E 108° 39'), 
22 HI 1997, N VH 3057 (HN, LE). 

7. E. paniculata Lindl. 

N. Viemam, prov. Quang Binh, distr, Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), broadleaved evergreen primary 
dry open forest on steep slopes and bluffs near and on tops of limestone mesas at 500 — 600 m alt., 17 V W97, 
N VH 4753 (HN, LE); S. Vietnam, prov. Lam Dong, 31 km to NE from Dalat city, distr. Lac Duong, 
municipality Da Chay, vicinities Klong Lanh village (N 12° 08', E 108° 39'), closed primary broadleaved mt 
forest on NW macroslope of Bi Dup mt system at 1850 — 1950 m alt., 15 III i997, N VH 2655 (HN, LE); id., 
35 km to NE from Dalat city, closed primary mixed mt forest with Pinus krempfii on W macroslope of Nui Gia 
Rinh ridge at 1700—1800 m alt. (N 12° 09'. E 108° 41'), 18 HI 1997, N VH 2850 (HN, LE); id.. 29 km to NE 
from Dalat city, closed broadleaved subcloud forest on main peak of Bi Dup mountain system at 2260 m alt. 
(N 12° 05', E 108° 40'). 21 HI 1997, N VH 3000 (HN, LE); id., 31 km to NE from Dalat city (N 12° 08', E 
108° 39'), closed primary evergreen broadleaved mt forest on NNW macroslope of Bi Dup mt system at 
1700 — 1800 m alt., 2 V 1997, N VH 4515 (HN, LE); id., prov. Ninh 'Thuan, distr. Ninh Son, municipality Phuoc 
Binh in 34 km to NE from Dalat city. Closed primary broadleaved forest along mt ridge between Bi Dup and 
Nui Gia Rinh mt at 1800—1900 m alt. (N 12° 07', E 108° 42'). 3 IV 1997, N VH 3586 (HN, LE). 

8. E. pannea Lindl. 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi. vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 550—600 m alt., 16 V 1997, N VH 4663 (HN, LE); id., prov. Cao 
Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near ITiang Hen 
lake, open dry primary mixed forest with domination of Keteleeria fortunei on tops of limestone mesas and 
ridges at 800—1000 m alt., 25—27 V 1997, N VH 4977 (HN, LE); S. Vietnam, prov. Lam Dong, 8.5 km to S 
from Dalat city (N 11° 54', E 108° 27'), closed mixed secondary forest with Dacrycarpus imbricatus rich in 
primary elements along stream canyon at 1300—1400 m alt., 13 HI 1997, N VH 2600 (HN, LE); id., distr. Lac 
Duong, municipalite Da Chay, 32.5 km to NE from Dalat city, closed primary broadleaved mt forest along very 
wet deep stream canyon on NNW macroslope of Bi Dup mt system in 6—7 km to NNW from main peak at 
1600—1700 m alt. (N 12° 07', E 108° 41'), 30 IH 1997, N VH 3439 (HN, LE); id., 36—38 km to NE from 
Dalht city, closed primary dry evergreen broadleaved mt forest at 1550—1600 m alt. in 12—14 km from Bi 
Dup main peak to the NNW (N 12° 08'. E 108° 39'), 8 IV 1997, N VH 3801 (HN, LE); id., 29 km to NEE 
from Dalat city, old open evergreen broadleaved secondary forest rich in primary elements along mt river on 
W macroslope of Bi Dup mt system at 1450 m alt. (N 12° 08', E 108° 39'), 16 IV 1997, N VH 4018 (HN, LE); 
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id., prov. Ninh Thuan, distr. Ninh Son, municipality Phuoc Binh, 37 km to NE from Dalat city, closed primary 
broadleaved wet mt forest on E macroslope of Nui Gia Rinh ridge at 1700—1800 m alt. (N 12“ 06', E 108“ 43'), 
1 IV 1997, N VH 3511 (HN, LE). 

9. E. pusilla (Griff.) Lindl. 

N. Vietnam, prov. Thai Nguyen, distr. Dai Tu, vicinities of Tam Dao town, NE macroslope of Tam Dao 
ridge at 950—1000 m alt. (N 21“ 27', E 105“ 38'), closed wet evergreen broadleaved primary forest on very 
steep rat slope, 31 V 1997, N VH 50^ (HN, LE); S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat 
city (N 12“ OS', E 108“ 22'), primary closed mix^ forest with Pinus kesiya and P. krempfii at 1740—1760 m 
alt., 11 III 1997, N VH 2579 (HN, LE); id., 31 km to NE from Dalat city, closed primary broadleaved mt forest 
on NW raacroslope of Bi Dup mt system at 1850—1950 m alt., 15 III 1997, N VH 2683 (HN, LE); id., 35 km 
to NE from Dalat city, closed primary broadleaved mt subcloud forest on W macroslope of Nui Gia Rinh ridge 
at 1800—1900 m alt. (N 12“ 09'. E 108“ 41'), 18 HI 1997, N VH 2867 (HN, LE); id., prov. Lam Dong, distr. Lac 
Duong, municipality Da Chay and prov. IGianh Hoa, distr. Khanh Son boundary region, 41 km to NE from 
Dalat city, primary closed broadleaved cloud forest on tops of Nui Hon Giao ridge at 1950—2050 m alt. (N 
12“ 11'. E 108“ 43'), 23 IV 1997, N VH 4205a (HN, LE). 

10. E. siamensis Schlechter 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12“ 05', E 108“ 22'), primary closed 
mixed forest with Pinus kesiya and P. krempfii at 1740—1760 m alt., 11 HI 1997, N VH 2553 (HN, LE); id., 
31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh village (N 12“ 08', 
E 108“ 39'), closed primary broadleaved mt forest on NW macroslope of Bi Dup mt system at 1850—1950 m 
alt.. 15 III 1997, N VH 2684 (HN, LE); id., 35 km to NE from Dalat city, closed primary broadleaved wet 
subcloud forest along tops of Nui Gia Rinh ridge at 1800—1900 m alt. (N 12“ 09', E 108“ 40, 18 III 1997, 
N VH 2824 (HN, LE); id., prov. Ninh Thuan, distr. Ninh Son, municipality Phuoc Binh, 37 km to NE from 
Dalat city, closed primary broadleaved wet mt forest on E macroslope of Nui Gia Rinh ridge at 1700—1800 m 
alt. (N 12“ 06', E 108“ 43'), 1 IV 1997, N VH 3507 (HN, LE); id., 34 km to NE from Dalat city, closed primary 
broadleaved forest along mt ridge between Bi Dup and Nui Gia Rinh mt at 1800—1900 m alt. (N 12° 07', E 
108“ 42'), 3 IV 1997, N VH 3631 (HN. LE). 

11. E. spirodela Aver. 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village; limestone massif Ke Bang (N 17“ 40', E 105“ 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 550—600 m alt., 16 V 1997, N VH 4671 (HN. LE). 

12. E. thao Gagnep.' 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh village, 32 km 
to NNE from Dalat city (N 12“ 08', E 108“ 39'), old secondary dry evergreen broadleaved mt forest rich in 
primary elements at 1500—f550 m alt. in 8—10 km from Bi Dup main peak to the W, 6 IV 1997, N VH 3707 
(HN, LE); id., 35 km to NE from Dalat city, closed primary broadleaved evergreen mt forest with Pinus krempfii 
on W macroslope of Nui Gia Rinh ridge at 1700—1800 m alt. (N 12“ 09', E 108“ 41'), 18 IV 1997, N VH 4055 
(HN, LE); id., prov. Lam Dong, distr. Lac Duong, municipality Da Chay and prov. Khanh Hoa, distr. Khanh 
Son boundary region, 41 km to NE from Dalat city, primary closed broadleaved cloud forest on tops of Nui 
Hon Giao ridge at 1950—2050 m alt. (N 12“ 11', E 108“ 43'), 23 IV 1997, N VH 4239 (HN, LE). 

13. Epigeneium amplum (Lindl.) Summerhayes 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortunei on 
tops of limestone mesas and ridges at 700—^950 m alt, 25—27 V 1997, N VH 4908 (HN, LE); S. Vietnam, 
prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, subcloud primary 
mixed mt forest with Fokienia hodginsii along tops of ridge at 1900—2000 m alt. (N 12“ 09', E 108“ 4^, 
18 III 1997, N VH 2861 (HN, LE); id., 29 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
primary mixed cloud forest with Fokienia hodginsii on peaks of Bi Dup ridge at 2150 m alt. in 1.5 km to N 
from main peak of mt system (N 12“ 06', E 108“ 39'), 22 III 1997, N VH 3059 (HN, LE); id., prov. Ninh 
Thuan, distr. Ninh Son, municipality Phuoc Binh in 34 km to NE from Dalat city, closed primary broadlcaved 
forest along mt ridge between Bi Dup and Nui Gia Rinh mt at 1800—1900 m alt. (N 12“ 07', E 108“ 42'), 
3 IV 1997, N VH 3582 (HN. LE). 

14. PE cacuminis (Gagnep.) Summerhayes 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, closed 
primary broadleaved mt forest on W macroslope of Nui Gia Rinh ridge at 1600—1700 m alt. (N 12“ 09', E 
108“ 41'), 18 III 1997, N VH 2837 (HN, LE); id., prov. Ninh TTiuan, distr. Ninh Son, municipality Phuoc Binh 
in 34 km to NE from Dalat city, closed primary wet broadleaved forest on E macroslope of Nui Gia Rinh ridge 
at 1700—1800 m alt. (N 12“ 07', E 108“ 42'). 4 IV 1997, N VH 3594 (HN. LE). 

15. E. chapaense Gagnep. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortunei on 
tops of limestone mesas and ridges at 650—^900 m alt., 25—27 V 1997, N VH 4905 (HN, LE); S, Vietnam, 
prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, closed primary mixed 
mt forest with Pinus krempfii on W macroslope of Nui Gia Rinh ridge at 1700—1800 m alt. (N 12“ 09', E 
108“ 40, 18 III 1997, N VH 2853 (HN, LE); id., 32.5 km to NE from Dalat city, closed primary broadleaved 
mt forest along mt ridge in 5—6 km to NNW from main Bi Dup peak at 1800—1900 m alt. (N 12“ 07', E 
108“ 41'), 29 III 1997, N VH 3338 (HN, LE). 
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16. E. labuanum (Lindl.) Summerhayes 

N. Vietnam, prov. Quang BinK, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 550—600 m alt., 16 V 1997, N VH 4686b (HN, LE). 

17. Epipogium roseum (D. Don) Lindl. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near Thang Hen lake, remnant closed evergreen primary broadleaved forest in foothills of limestone 
ridges and mesas near karst lake at 500 m alt., 25—27 V 1997, N VH 4861 (HN, LE). 

18. Eriodes barbara (Lindl.) Rolfe 

S. Vietnam, prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, open sedges swamp with 
Fokienia hodginsii on granite shelves of giant waterfall in upper reaches of Lieng Ly river on E macroslope of 
Nui Hon Giao ridge at 1300 m alt. (N 12° 12', E 108° 44'), 24 FV 1997, N VH 4302 (HN, LE). 

19. Evrardianthe poilanei (Gagnep.) Rauschert 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, closed 
primary broadleaved mt forest along stream canyon on W macroslope of Nui Gia Rinh ridge at 1500 m alt. (N 
12° 09', E 108° 41'), 15 IV 1997, N VH 3977a (LE). 

20. Flickingeria fimbriata (Blume) Hawkes 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 450—^500 m alt., 16 V 1997, N VH 4635 (HN, LE); id., remnant open 
evergreen primary broadleaved forest along river in alluvial valley bottom between limestone ridges and mesas 
at 200 m alt., 17 V 1997, N VH 4732 (HN, LE). 

21. F. ritaeana (King et Pantl.) Hawkes 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 450—500 m alt., 16 V 1997, N VH 4638 (HN, LE); id., broadleaved 
evergreen primary dry open forest on'tops of limestone mesas at 550—650 m alt., 18 V 1997, N VH 4815 (HN, 
LE); S. Vietnam, prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, granite outcrops and bluffs 
of giant waterfall in upper reaches of Lieng Ly river on E macroslope of Nui Hon Giao ridge at 1300 m alL 
(N 12“ 12', E 108° 44'). 24 IV 1997, N VH 4286 (HN, LE). 

22. E. stenoglossa (Gagnep.) Seidenf. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 36—38 km to NE from Dalat city, 
closed primary dry evergreen broadleaved mt forest at 1550—1600 m alt. in 12—14 km from Bi Dup main 
peak to the NNW (N 12° 08', E 108° 39'), 8 IV 1997, N VH 3782 (HN, LE); id., 35 km to NE from Dalat city, 
closed primary broadleaved mt forest along stream canyon on W macrosiope of Nui Gia Rinh ridge at 1500 m 
alt. (N 12° 09', E 108° 41'), 15 IV 1997, N VH 3983 (HN, LE). 

23. Gastrochilus calceolaris (J. E. Smith) D. Don 

S. Vietnam, prov. Lam Dong, 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
vicinities Klong Lanh village (N 12° 08', E 108° 39'), closed primary broadleaved mt forest on NW maci^siope 
of Bi Dup mt system at 1850—1950 m alt., 15 III 1997, N VH 2657 (HN, LE); id., prov. Khanh Hoa, 
distr. Khanh Son, 41 km to NE from Dalat city, closed primary wet broadleaved subcloud forest on E macroslope 
of Nui Hon Giao ridge at 1600—1650 m alt. (N 12° 11', E 108° 43'), 22IV 1997, N VH 4162 (HN, LE). 

24. Goodyera foliosa (Lindl.) Benth. ex Clarke 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12° 05', E 108° 22'), primary closed 
mixed forest with Pinus kesiya and P. krempfii at 1740—1760 m alt., 11 III 1997, N VH 2522 (HN, LE); id., 
31 km to NE from Dalat city, distr. 'Lac Duong, municipalite Da Chay, vicinities Klong Lanh village (N 
12° 08', E 108° 39'), closed primary broadleaved mt forest on NW macroslope of Bi Dup mt system at 
1700—1850 m all., 15 III 1997, N VH 2634 (HN, LE); id., 29 km to NE from Dalat city, distr. Lac Duong,, 
municipalite Da Chay, primary wet closed broadleaved subcloud forest along main Bi Dup ridge at 1900—20(X) m 
alt (N 12° 06', E 108° 39'), 23 III 1997, N VH 3126 (HN, LE); id., prov. Ninh Thuan, distr. Ninh Son, 
municipality Phuoc Binh in 34 km to NE from Dalat city, closed primary broadleaved forest along mt ridge 
between Bi Dup and Nui Gia Rinh mt at 1800—1900 m alt (N 12° 07', E 108° 42'), 3 IV 1997, N VH 3627 
(HN, LE). 

25. G./M/nflffl Thwaites 

S. Viemam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 32.5 km to NE from Dalat city (N 
12° 07', E 108° 41'), very wet closed primary broadleaved mt forest along deep shadow stream canyon on NNW 
macroslope of Bi Dup mt system at 1800—1900 m alt, 28 III 1997, N VH 3329 (HN, LE). 

26. G. schlechtendaliana Reichenb. f. 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12“ 05', E 108° 22'), primary closed 
mixed forest with Pinus kesiya and P. krempfii at 1740—1760 m alt., 11 III 1997, N VH 2576 (HN, LE); id., 
distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, subcloud primary mixed mt forest with 
Fokienia hodginsii along tops of ridge at 1900—20(X) m alt (N 12° 09', E 108° 4^, 18 III 1997, N VH 2868 
(HN, LE); id., 29 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, closed broadleaved 
subcloud forest on main peak of Bi Dup mountain system at 2260 m alt (N 12“ 05', E 108° 40'), 21 III 1997, 
N VH 2999 (HN, LE); id., very old open secondary subcloud mossy mixed forest with domination of Pinus 
kesiya, Lyonia sp. and Lithocarpus sp. along ridge on NNW macroslope of Bi Dup mt system at 1700—1800 m 
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alt., 28 III 1997, N VH 3304 (HN, LE); id., primary mixed cloud forest with Fokienia hodginsii on peaks of 
Bi Dup ridge at 2150 m alt. in 1.5 km to N from main peak of mt system (N 12® 06', E 108“ 39'), I V 1997, 
N VH 4454 (HN, LE). 

27. Hetaeria oblongifolia (Blume) Blume 

S. Vietnam, prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat.city, primary closed broadleaved 
evergreen forest on shelves and along bluffs of giant waterfall in upper reaches of Lieng Ly river on E macroslope 
of Nui Hon Giao ridge at 1300 m alt. (N 12“ 12', E 108“ 440, 25 IV 1997, N VH 4371 (HN, LE). 

28. Holcoglossum subulifolium (Reichenb. f.) Christenson 

S. Vietnam, prov. Lam Dong, 31 km to NE from Dalay city, distr. Lac Duong, municipality Da Chay, 
vicinities Klong Lanh village (N 12“ 08', E 108“ 39'), closed primary broadleaved mt forest on NW macroslope 
of Bi Dup mt system at 1850—1950 m alt., 15 III 1997, N VH 2658 (HN, LE); id., 35 km to NE from Dalat 
city, closed primary broadleaved mt forest on W macrostope of Nui Gia Rinh ridge at 1600—1700 m alt. (N 
12“ 09', E 108“ 41'), 18 III 1997, N VH 2841 (HN, LE); id., 32.5 km to NE from Dalat city (N 12“ 07', E 
108“ 41'), very old open secondary subcloud mossy mixed forest with domination of Pinus kesiya, Lyonia sp. 
and Lithocarpus sp. along ridge on NNW macroslope of Bi Dup mt system at 1700—1800 m alt., 28 III 1997, 
N VH 3303 (HN, LE). 

29. Hygrochilus parishii (Reichenb. f.) Pfitz, 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortmei on 
tops of limestone mesas and ridges at 700—950 m alt., 25—27 IV 1997, N VH 4913 (HN, LE). 

30. Kingidium deliciosum (Reichenb. f.) Sweet 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17“ 40', E 105® 57'), broadleaved evergreen primary 
dry closed forest on steep slopes and bluffs of limestone mesas and ridges at 4{X)—450 m alt., 18 V 1997, 
N VH 4826 (LE). 

31. Liparis compressa hmd\. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, closed 
primary broadleaved wet cloud forest along tops of Nui Gia Rinh ridge at 1900—2000 m alt. (N 12® 09', E 
108“ 41'), 18 III 1997, N VH 2823 (HN, LE); id., 26—28 km to NE from Dalat city, old open secondary dry 
coniferous mt forest with domination of Pinus kesiya at 1600—1750 m alt. in 8—10 km from Bi Dup main 
peak fo the NW (N 12“ 07', E 108® 36'), 19 IV 1997, N VH 4093 (HN, LE). 

32. L. distans C. B. Clarke 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, closed 
primary broadieaved mt for^t on W macroslope of Nui Gia Rinh ridge at 1600 m alt. (N 12® 09', E 108“ 41'), 
7 IV 1997, N VH 3752 (HN, LE). 

33. L. luteola Lindl. 

N. Vietnam, prov. Thai Nguyen, distr. Dai Tu, vicinities of Tam Dao town, NE macroslope of Tam Dao 
ridge at 950—1000 m alt. (N 21“ 27', E 105® 38'), closed wet evergreen broadieaved primary forest on very 
steep mt slope, 31 V 1997, N VH 5052 (HN, LE); S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality 
Da Chay, 40 km to NE from Dalat city, closed primary wet broadieaved forest on S macroslope of Nui Hon 
Giao ridge at 1600—1650 m ait. (N 12® 11', E 108® 43'), 21 IV 1997. N VH 4140 (HN, LE); id., prov. Khanh 
Hoa, distr. Khanh Son, 41 km to NE from Dalat city, closed primary wet broadieaved subcloud forest on E 
macroslope of Nui Hon Giao ridge at 1500—1600 m alt. (N 12“ 11', E 108“ 43'), 22 IV 1997, N VH4151 (HN. 
LE); id., 42 km to NE from Dalat city, granite outcrops and bluffs of giant waterfall in upper reaches of Lieng 
Ly river on E macroslope of Nui Hon Giao ridge at 1300 m alt. (N 12“ 12', E 108“ 44'), 24 IV 1997, N VH 4279 
(HN, LE); id., primary closed broadieaved evergreen forest on shelves and along bluffs of giant waterfall in 
upper reaches of Lieng Ly river on E macroslope of Nui Hon Giao ridge at 1300 m ait. (N 12“ 12', E 
108“ 44'), 25 IV 1997, N VH 4364 (HN, LE). 

34. L. mannii Reichenb. f. 

S. Vietnam, prov. Lam Dong, 29 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
primary wet clos^ broadieaved subcloud forest along main Bi Dup ridge at 1900—2000 ra alt. (N 12® 06', E 
108“ 39'), 23 m 1997, N VH 3121 (HN, LE). 

35. L nigra Seidenf. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh village, 31 km 
to NE from Dalat city, old closed evergreen broadieaved secondary forest rich in primary elements along mt 
river on NW macrosiope of Bi Dup mt system at 1450 m alt. (N 12® 08', E 108® 39'), 27 HI 1997, N VH 3280 
(HN, LE); id., prov. Ninh Thuan, distr. Ninh Son, municipality Phuoc Binh, 37 km to NE from Dalat city, 
closed primary broadieaved mt forest on E macroslope of Nui Gia Rinh ridge at''1300—1400 m alt. (N 
12® 06', E 108“ 43'), 2 IV 1997, N VH 3541 (HN, LE). 

36. Ludisia discolor (Ker-Gawl.) A. Rich. 

S. Vietnam, prov. Lam Dong, di.str. Lac Duong, municipality Da Chay, 40 km to NE from Dalat city, cio.sed 
primary wet broadieaved subcloud forest on SW macroslope of Nui Hon Giao ridge at 1700 m alt. (N i2® IT, 
E 108“ 43'), 21 III 1997, N VH 4132 (HN, LE); id., prov. Quang Binh, distr. Minh Hoa, 72 m to NWW from 
Dong Hoi, vicinities of Thuong Hoa and Yen Son village, limestone massif Ke Bang (N 17“ 40', E 105® 57'), 
broadieaved evergreen closed primary forest on steep slopes and bluffs of limestone mesas at 4{X)—450 m alt., 
17 V 1997, N VH 4771 (HN, LE). 
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37. Luisia psyche Reichenb. f. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and t 
Tao villages near Thang Hen lake, broadleaved evergreen closed primary forest on steep slopes and bluffs of 
limestone mesas and ridges at 600—650 m alt., 25—27 V 1997, N VH 4867 (HN, LE). 

38. Malaxis acuminata D. Don. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and T jmg 
Tao villages near Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortunei on 
tops of limestone mesas and ridges at 800—850 m alt., 25—27 V 1997, N VH 4919 (HN, LE); id., dry 
broadleaved evergreen closed primary forest on steep slopes and bluffs of limestone ridges and mesas at 
650—700 m alt., 25—27 V 1997, N VH 4924 (HN, LE); S. Vietnam, prov. Khanh Hoa, distr. Khanh Son, 
42 kra to NE from Dalat city, primary closed broadleaved evergreen forest on shelves and along bluffs of giant 
waterfall in upper reaches of Lieng Ly river on E macroslope of Nui Hon Giao ridge at 1300 m alt. (N 
12° 12', E 108° 44'), 25 IV 1997, N VH 4351 (HN. LE). 

39. Monomeria barbata L. 

hr. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near 'Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortunei on 
tops of limestone mesas and ridges at 700—950 m alt., 25—27 V 1997, N VH4907 (HN, LE). 

40. M. dichroma (Rolfe) Schlechter 

S. Vietnam, prov. Lam Dong, 29 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, closed 
broadleaved subcloud forest on main peak of Bi Dup mountain system at 2260 m alt. (N 12° 05', E 108° 40'), 
21 III 1997, N VH 3001 (HN, LE). 

41. Nervilia fordii (Hance) Schlechter 

N. Vietnam, prov. Bac Can, limestone mountain pass Gio on car road from Hanoi to Cao Bang city near 
Ngon Son town at 800—900 m alt., secondary shrubs and grass associations on high limestone massif, 28 V 1997, 
N VH 4991 (HN, LE). 

42. Oberonia anceps Lindl, 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, old 
closed evergreen broadleaved secondary forest rich in primary elements along mt river on W macroslope of Bi 
Dup mt system at 1500 m alt. (N 12° 08', E 108° 39'), 26 III 1997, N VH 3214 (HN. LE). 

43. O. caulescens Lindl. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat pity, closed 
primary broadleaved wet subcloud forest on W macroslope of Nui Gia Rinh ridge at 1900 m alt. (N 12° 09', E 
108° 41'), 18 III 1997, N VH 2811 (HN, LE); id., 29 km to NE from Dalat city, closed broadleaved subcloud 
forest on main peak of Bi Dup mountain system at 2260 m alt. (N 12° 05', E 108° 40'), 21 III 1997, N VH 3008 
(HN, LE); id., 35 km to NE from Dalat city, closed primary broadleaved mt forest on W macroslope of Nui 
Gia Rinh ridge at 1700—1800 m ait. (N 12° 09', E 108° 41'), 7 IV 1997, N VH 3^40 (HN, LE); id., 29 km to 
NE from Dalat city, primary mixed cloud forest with Fokienia hodginsii on peak of Bi Dup ridge at 2150 m 
alt. in 1.5 km to N from main peak of mt system (N 12° 06'. E 108° 39'), 1 V 1997, N VH 4455 (HN, LE); 
id., prov. Ninh 'Thuan, distr. Ninh Son, municipality Phuoc Binh in 34 km to NE from Dalat city, closed primary 
wet broadleaved forest on E macroslope of Nui Gia Rinh ridge at 1700—1800 m alt. (N 12° 07', E 108° 42'). 
4 IV 1997, N VH 3596 (HN, LE). 

44. O. ensiformis (J. E. Smith) Lindl. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of 'Thang Hen and Lung 
Tao villages near Thang Hen lake, closed evergreen broadleaved primary forest on steep slopes and bluffs of 
limestone ridges and mesas at 650 m alt., 25—27 V 1997, N VH 4955 (HN, LE). 

45. O. pachyphylla King et Pantl. 

S. Vietnam, prov. Ninh 'Thuan, distr. Ninh Son, municipality Phuoc Binh, 37 km to NE from Dalat city, 
closed primary broadleaved wet mt forest on E macroslope of Nui Gia Rinh ridge at 1700—1800 m ait. (N 
12° 06', E 108° 43'). 1 IV 1997, N VH 3510 (HN, LE). 

46. O. rosea Hook f. 

S. Vietnam, prov. Kon Turn, distr. Dak Gley, about 12 km to N of Oak Gley town (24 km by road), near 
Mang Khen village, primary wet mountain evergreen forest at 1100—1200 m alt., 17 XI 1995, N VH 1799a 
(LE). 

47. Ornithochilus difformis (Wall, ex Lindl.) Schlechter 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of 'Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), broadleaved evergreen primary 
dry closed forest on steep slopes and bluffs of limestone mesas and ridges at 400—450 m alt., 18 V 1997, 
N VH 4825b (LE); S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from 
Dalat city, closed primary broadleaved mt forest along stream canyon on W macroslope of Nui Gia Rinh ridge 
at 1500 m alt. (N 12° 09', E 108° 41'). 15 IV 1997, N VH 3977 (HN, LE). 

48. Otochilus fuscus Lindl. 

S. Vietnam, prov. Lam Dong, 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
vicinities Klong Lanh village (N 12° 08', E 108° 39'), closed primary broadleaved mt forest on NW macroslope 
of Bi Dup mt system at 1850—1950 m alt., 15 III 1997, N VH 2680 (HN. LE); id., 14 km to NNW from Dalat 
city (N 12° 05', E 108° 22'), primary closed mixed forest with Pinus kesiya and P. krempfii at 1740—1760 m 
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alt., 11 III 1997, N VH 2556 (HN, LE); id., submontane old open secondary mixed forest with domination of 
Pinus kesiya at 1740—1760 m alt., 11 III 1997. N VH 2577 (HN, LE); id., 29 km to NE from Dalat city, 
distr. Lac Duong, municipality Da Chay, closed broadleaved subcloud forest on main peak of Bi Dup mountain 
system at 2260 m alt. (N 12“ 05', E 108“ 400, 21 III 1997, N VH 3004 (HN, LE); id., 32.5 km to NE from 
Dalat city, closed primary broadleaved mt forest along mt ridge in 5—6 km to NNW from main Bi Dup peak 
at 1800—1900 m alt. (N 12“ 07', E 108“ 410, 29 HI 1997, N VH 3341 (HN. LE). 

49. Panisea albiflora (Ridl.) Seidenf. 

S. Vietnam, prov. Lam Dong, 29 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
primary mixed cloud forest with Fokienia hodginsii on peaks of Bi Dup ridge at 2150 m alt. in 1.5 km to N 
from main peak of mt system (N 12“ 06', E 108® 39'), 22 III 1997, N VH 3054 (HN. LE); id., prov. Lam Dong, 
distr. Lac Duong, municipality Da Chay and prov. Khanh Hoa, distr. Khanh Son boundary region, 41 km to 
NE from Dalat city, primary closed broadleaved subcloud forest along Nui Hon Giao ridge at 19(X) m alt. (N 
12“ 11', E 108“ 43'). 23 IV 1997, N VH 4184 (HN, LE). 

50. P. tricallosa Rolfe 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 26—28 km to NE from Dalat city, 
old open secondary dry coniferous mt forest with domination of Pinus kesiya at 1500—1700 m alt. in 8—10 km 
from Bi Dup main peak to the NW (N 12“ 07', E 108“ 36'), 10 IV 1997, N VH 3837 (HN. LE). 

51. Paphiopedilum appletonianum (Gower) Rolfe 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 32.5 km to NE from Dalat city, 
closed primary broadleaved mt forest along very wet deep stream canyon on NNW macroslope of Bi Dup mt 
system in 6—7 km to NNW from main peak at 1600 m alt. (N 12“ 07', E 108“ 41'), 30 HI 1997, N VH 3405 
(HN, LE); id., prov. Ninh Thuan, distr, Ninh Son, municipality Phuoc Binh, 37 km to NE from Dalat city, 
closed primary broadleaved wet rat forest on E raacroslope of Nui Gia Rinh ridge at 1600 m alt. (N 12“ 06', E 
108“ 43'), 2 IV 1997, N VH 3530 (HN, LE); id., 34 krn to NE from Dalat city, closed primary broadleaved 
forest along mt ridge between Bi Dup and Nui Gia Rinh mt at 18(X)—1900 m alt. (N 12“ 07', E 108“ 42'), 
3 IV 1997, N VH 3626 (HN, LE); id., 40 km to NE from Dalat city, closed primary wet broadleaved subcloud 
forest on SW macroslope of Nui Hon Giao ridge at 1700—18(X) m alL (N 12“ 11', E 108“ 43'), 21 IV 1997, 
N VH 4123 (HN, LE); id., prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, primary closed 
broadleaved evergreen forest along bluffs of giant waterfall in upper reaches of Lieng Ly river on E macroslope 
of Nui Hon Giao ridge at 1300 m alt. (N 12“ 12', E 108“ 44'). 24 IV 1997, N VH 4281 (HN, LE). 

52. P. delenatii Guillaum. 

S. Vietnam, prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, primary closed broadleaved 
evergreen forest along bluffs of giant waterfall in upper reaches of Lieng Ly river on E macroslope of Nui Hon 
Giao ridge at 1300 m alt. (N 12“ 12', E 108“ 44'), 24 IV 1997, N VH 4304 (HN). 

53. P. gratrixianufn (Sander ex Mast) Guillaum. 

N, Viemam, prov. Thai Nguyen, distr. Dai Tu, vicinities of Tam Dao town, NE macroslope of Tam Dao 
ridge at 950—1000 m alt. (N 21“ 27', E 105® 38'), closed wet evergreen broadleaved primary forest on very 
steep mt slope, 31 V 1997, N VH 5041 (HN. LE). 

54. P. hirsutissimum (Lindl.) Stein var. esquirolei (Schlechter) Karasawa et Saito 

N. Vietnam, prov. Hoang Lien Son, Sapa, 13 HI 1972, coll. A. Takhtajan, N 56 (LE); id., prov. Cao Bang, 
distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near Thang Hen lake, 
dry broadleaved evergreen closed primary forest on steep slopes and bluffs of limestone ridges and mesas at 
700—750 m alt., 25—27 V 1997, sine N (HN, LE). 

55. P. malipoense Chen et Tsi 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Kc Bang (N 17“ 40', E 105“ 57'), broadleaved evergreen primary 
dry open forest on tops of limestone mesas at 600—650 m alt., 17 V 1997, N VH 4759 (HN, LE). 

56. P. villosum (Lindl.) Stein 

S. Vietnam, prov. Lam Dong, 29 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
primary wet closed broadleaved subcloud forest along main Bi Dup ridge at 1900—2000 m alt. (N 12“ 06', E 
108“ 39'), 23 III 1997, N VH 3120 (HN, LE); id., 32.5 km to NE from Dalat city, closed primary broadleaved 
mt forest along mt ridge in 5—6 km to NNW from main Bi Dup peak at 18(X)—19(X) m alt. (N 12“ 07', E 
108“ 40, 29 HI 1997, N VH 3333 (HN, LE); id., prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat 
city, primary closed broadleaved evergreen forest on shelves and along bluffs of giant waterfall in upper reaches 
of Lieng Ly river on E macroslope of Nui Hon Giao ridge at 13(X) m ait. (N 12“ 12', E 108“ 44'), 25 IV 1997, 
N VH 4349 (HN, LE). 

57. Pelatantheria insectifera (Reichenb. f.) Ridl. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortunei on 
tops of limestone mesas and ridges at 800—950 ra alt., 25 —21 V 1997, N VH 4986 (HN, LE). 

58. Peristylus goodyeroides (D. Don) Lindl. 

S. Vietnam, prov. Kon Turn, distr. Dak Gley, about 4—5 km to the W of Dak Gley town, secondary dry- 
forest with bamboos rich in primary elements at 650—800 m alt., 26 Xl 1995, N VH 2001b (LE); id., about 
6—7 km to the S of Dak Gley town (near Dak Tung village), primary open semideciduous dry forest (disturbed 
by cutting) with domination of bamboos, Dipterocarpus and Lithocarpus at 650—750 m alt., 9 XII 1995, 
N VH 2395 (LE). 
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59. Phaius flavus (Blume) Lindl. 

S. Vietnam, prov. Lam Dong, 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
vicinities Klong I^nh village (N 12“ 08'. E 108“ 39'), closed primary broadleaved mt forest on NW macroslope 
of Bi Dup mt system at 1700—1850 m alt., 15 III 1997, N VH 2637 (HN, LE); id., 32 km to NNE from Dalat 
city (N 12® 08', E 108“ 39'), old secondary dry evergreen broadleaved mt forest rich in primary elements at 
1500—1550 m alt. in 8—10 km from Bi Dup main peak to the W, 6 IV 1997, N VH 3700 (HN, LE); id., 31 km 
to NE from Dalat city (N 12“ 08', E 108® 39'), closed primary evergreen broadleaved mt forest on NNW 
macroslope of Bi Dup mt system at 1700—1800 m alt., 30 IV 1997, N VH 4442 (HN. LE); id., 29 km to NE 
from Dalat city, distr. Lac Duong, municipality Da Chay, primary wet closed broadleaved subcloud forest along 
main Bi Dup ridge at 1900—2000 m alt. (N 12“ 06', E 108“ 39'), 23 III 1997, N VH 3117 (HN, LE); id., 
prov. Ninh Thuan, distr. Ninh Son, municipality Phuoc Binh, 37 km to NE from Dalat city, closed primary 
broadleaved mt forest on E macroslope of Nui Gia Rinh ridge at 1300—1400 m alt. (N 12“ 06', E 108“ 43'), 
2 IV 1997. N VH 3540 (HN, LE). 

60. P. mishmensis (Lindl. ex Paxt.) Reichenb. f. 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12“ 05', E 108“ 22'), primary closed 
mixed forest with Pinus kesiya and P. krempfli at 1740—1760 m alt., II III 1997, N VH 2521 (HN, LE); id,, 
distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh village, 32 km to NNE from Dalat city (N 
12“ 08', E 108“ 39'), old secondary dry evergreen broadleaved mt forest rich in primary elements at 
1500—1550 m alt. in 8—10 km from Bi Dup main peak to the W, terrestrial herb up to 1.5 m hg in shadow 
steep slope of mt stream canyon, 6 IV 1997, N VH 3716 (HN, LE). 

61. P. tankervilleae (Banks ex L. Her.) Blume 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh village, 32 km 
to NNE from Dalat city (N 12“ 08', E 108“ 39'), grassy-s^ges swampy Pinus kesiya forest on high terrace of 
river valley at the base of hills at 1450 m alt. in 6—7 km from Bi Dup main peak to the W, 14 IV 1997, 
N VH 3970 (HN, LE). 

62. Phalaenopsis mannii Reichenb. f. 

S. Viemam, prov. Lam Dong, Dalat town, flowers were collected in collection of Dalat Institute of Biology 
from living wild collected samples, 7 V 1997, VH sine N (LE); N. Vietnam, prov. Cao Bang, distr. Tra Linh, 
municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near Thang Hen lake, remnant closed 
evergreen primary broadleaved forest on steep slopes and bluffs of limestone ridges and mesas near karst lake 
at 500—600 m alt., 25—27 V 1997, N VH 4859 (LE). 

63. Pholidota articulata Lindl. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 26—28 km to NE from Dalat city, 
old open secondary dry coniferous mt forest with domination of Pinus kesiya at 1500—17(X) m alt. in 8—10 km 
from Bi Dup main peak to the NW (N 12“ 07', E 108“ 36'), 10 IV 1997, N VH 3833 (HN, LE); N. Vietnam, 
prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near 
Thang Hen lake, open dry primary mix^ forest with domination of Keteleeria fortunei on tops of limestone 
mesas and ridges at 900—950 m alt., 25—27 V 1997, N VH 4885 (HN, LE); id., at 650—^900 m alt., 25—27 V 
1997, N VH 4910 (HN, LE). 

64. P. chinensis Lindl. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 32.5 km to NE from Dalat city, closed 
primary broadleaved mt forest along very wet deq) stream canyon on NNW macroslope of Bi Dup mt system in 
6— 1 km to NNW from main peak at 16(X)—1700 m alt. (N 12“ 07', E 108“ 40, 30 HI 1997, N VH 3404 (HN, 
LE); id., 29 km to NEE from Dalat city, old open evergreen broadleaved secondary forest rich in primary elements 
along mt river on W macroslope of Bi Dup mt system at 1450 m alL (N 12® 08', E 108“ 39'), 16 FV 1997, N VH 4022 
(HN, LE); id., 40 km to NE from Dalat city, closed primary evergreen broadleaved wet mt forest on SW macroslope 
of Nui Hon Giao ridge at 1500—1650 m alt. (N 12“ 11', E 108“ 43'), 26 IV 1997, N VH 4412 (HN. LE); id., 
prov. Khanh Hoa, distr. Khanh Son, 41 km to NE from Dalat city, closed primary wet broadleaved subcloud forest 
on E macroslope of Nui Hon Giao ridge at 1500—1600 m alt. (N 12“ 11', E 108“ 43'), 22 IV 1997, N VH 4176 
(HN, LE); id., prov. Ninh 'Thuan, distr. Ninh Son, municipality Phuoc Binh in 34 km to NE from Dalat city, closed 
primary broadleaved forest along mt ridge between Bi Dup and Nui Gia Rinh mt at 18(X>—1900 m alt. (N 
12“ 07', E 108“ 42'), 3 IV 1997, N VH 3577 (HN. LE). 

65. P. convallariae (Reichenb. f.) Hook. f. 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12“ 05', E 108“ 22'), primary closed 
mixed forest with Pinus kesiya and P. krempfii at 1740—1760 m alt., 11 III 1997, N VH 2551 (HN, LE); id., 
31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh village (N 12“ 08', 
E 108“ 39'), closed primary broadleaved mt forest on NW macroslope of Bi Dup mt system at 1850—1950 m 
alt., 15 III 1997, N VH 2678 (HN, LE). 

66. P. levelleana Schlechter 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of 'Thang Hen and Lung 
Tao villages near 'Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortunei on 
tops of limestone mesas and ridges at 850—1000 m alt., 25—27 V 1997, N VH 4883 (HN, LE); S. Vietnam, 
prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, open secondary 
broadleaved forest rich in primary elements along mt river on NW macroslope of Bi Dup mt system at 1450 m 
alt. (N 12“ 08', E 108“ 39'). 19 III 1997, N VH 2897 (HN, LE); id., closed primary broadleaved mt forest on 
W macroslope of Nui Gia Rinh ridge at 1700—18(X) m alt, (N 12“ 09', E 108“ 41'), 7 IV 1997, N VH 3753 
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(HN, LE); id., 26—28 km to NE from Dalat city, old open secondary dry coniferous mt forest with domination 
of Pinus kesiya at 1500—1700 m alt in 8—10 km from Bi Dup main peak to the NW (N 12° 07', E 
108° 36'), 10 IV 1997, N VH 3842 (HN, LE); id., prov. Ninh Thuan, distr. Ninh Son, municipality Phuoc Binh, 
37 km to NE from Dalat city, very old open dry secondary grassy coniferous forest with domination of Pinus 
kesiya along ridge on E macroslope of Nui Gia Rinh mt at 1300—1400 m alt (N 12° 06', E 108° 43'), 2 IV 
1997, N VH 3536 (HN. LE). 

67. P. recurva (Lindl.) Reichenb. f. 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12° 05', E 108° 22'), submontane old 
open secondary mixed forest with domination of Pinus kesiya at 1740—1760 m alt., 11 III 1997, N VH 2570 
(HN, LE); id., 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh 
village (N 12° 08', E 108° 39'), old open secondary coniferous forest with domination of Pinus kesiya on NW 
macroslope of Bi Dup mt system at 1600—1700 m alt., 15 III 1997, N VH 2692 (HN, LE). 

68. P. roseans Schlechter 

N. Vietnam, prov. Hoang Lien Son, Sapa, 13 HI 1972, coll. A. Takhtajan, N 36 (LE); id., prov. Cao Bang, 
distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near Thang Hen lake, 
open dry primary mixed forest with domination of Keteleeria fortunei on tops of limestone mesas and ridges 
at 800—1000 m alt., 25—27 V 1997, N VH 4976 ,(HN, LE). 

69. Phreatia densiflora (Blume) Lindl. 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 5{X)—550 m alt., 16 1997, N VH 4673 (HN, LE); S. Viemam, prov. Lam 
Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, closed primary broadleaved mt forest 
along stream canyon on W macroslope of Nui Gia Rinh ridge at 1500 m alt. (N 12° 09', E 108° 41'), 19 IH 1997, 
N VH 2885 (HN, LE); id., prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, primary closed 
broadleaved evergreen forest along bluffs of giant waterfall in upper reaches of Lieng Ly river on E macroslope of 
Nui Hon Giao ridge at 1300 m alt. (N 12° 12', E 108° 44'), 24 IV 1997, N VH 4296 (HN, LE). 

70. Platanthera angustata (Blume) Lindl. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 32.5 km to NE from Dalat city, 
closed primary broadleaved mt forest along mt ridge in 5—6 km to NNW from main Bi Dup peak at 
1800^1900 m alt. (N 12° 07', E 108° 40, 29 HI 1997, N VH 3344 (HN, LE); id., prov. Ninh Thuan, 
distr. Ninh Son, municipality Phuoc Binh in 34 km to NE from Dalat city, closed primary broadleaved forest 
along mt ridge between Bi Dup and Nui Gia Rinh mt at 1800—19(X) m alt. (N 12° 07', E 108° 42'), 3 IV 1997, 
N VH 3587 (HN, LE). 

71. Podochilus microphyllus Lindl. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near Thang Hen lake, closed evergreen broadleaved primary forest on steep slopes and bluffs of 
limestone ridges and mesas at 6(X)—650 m alt., 25 —Tl V 1997, N VH 4975 (HN, LE); S. Vietnam, prov. Lam 
Dong, 8.5 km to S from Dalat city (N 11°54', E 108“ 27'), closed mixed secondary forest with Dacrycarpus 
imbricatus rich in primary elements along stream canyon at 1300—I4(X) m alt., 13 HI 1997, N VH 2588 (HN, 
LE); id., distr. Lac Duong, municipality Da Chay, 40to NE from Dalat city, closed primary wet broadleaved 
subcloud forest on SW macroslope of Nui Hon Giao ridge at 17(X) m alt. (N 12° IT, E 108° 43'), 21 IV 1997, 
N VH 4125 (HN, LE); id., prov. Khanh Hoa, distr. Khanh Son, 41 km to NE from Dalat city, closed primary 
wet broadleaved subcloud forest on E macroslope of Nui Hon Giao ridge at 1500—1600 m alt. (N 12° IT, E 
108° 43'), 22 IV 1997, N VH 4158 (HN, LE). 

72. Renanthera citrina Aver. 

N. Vietnam, prov. Cao Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung 
Tao villages near Thang Hen lake, open dry primary mixed forest with domination of Keteleeria fortunei on 
tops of limestone mesas and ridges at 650—^9(X) m alt., 25 —11 V 1997, N VH 4914 (HN, LE). 

73. R. imschootiana Rolfe 

S. Vietnam, prov. Lam Dong, Dalat town, flowers were collected in collection of Dalat Institute of Biology 
from living wild collected samples, 7 V 1997, VH sine N (LE). 

74. Schoenorchis gemmata (Lindl.) J. J. Smith 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 450—5(X) m alt., 16 V 1997, N VH 4636 (HN, LE); S. Vietnam, 
prov. Lam Dong, 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh 
village (N 12° 08', E 108° 39'), closed broadleaved secondary forest rich in primary elements along small river 
on NW macroslope of Bi Dup mt system at 1450—15(X) m alt., 16 III 1997, N VH 2713 (HN, LE); id., 35 km 
to NE from Dalat city, old closed evergreen broadleaved secondary forest rich in primary elements along mt 
river on W macroslope of Bi Dup mt system at 15(X) m alt. (N 12° 08', E 108° 39'), 26 III 1997, N VH 3212 
(HN, LE); id., 31 km to NE from Dalat city, old open evergreen broadleaved secondary forest rich in primary 
elements along mt river on W macroslope of Bi Dup mt system at 15(X)—1550 m alt. (N 12° 08', E 108° 39'),- 
13 IV 1997, N VH 3915 (HN, LE). 

75. Sunipia annamensis (Ridl.) Hunt 

S. Viemam, prov. Lam Dong, 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, 
vicinities Klong Lanh village (N 12° 08', E 108° 39'), closed primary broadleaved mt forest on NW macroslope 
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of Bi Dup mt system at 1850—1950 m alt., 15 III 1997, N VH 2656 (HN, UE); id., at 1600—1700 m alt., 
2 V 1997, N VH 4516 (HN. LE); id., 32.5 km to NE from Dalat city (N 12“ 07'. E 108“ 41'), very old open 
secondary subcloud mossy mixed forest with domination of Pinus kesiya, Lyonia sp. and Lithocarpus sp. along 
ridge on NNW macroslope of Bi Dup mt system at 1700—1800 m alt., 28 III 1997, N VH 3307 (HN, LE); id., 
29 km to NEE from Dalat city, old open evergreen broadleaved secondary forest rich in primary elements along 
mt river on W macroslope of Bi Dup mt system at 1450 m alt. (N 12“ 08', E 108“ 39'), 16 IV 1997, N VH 4000 
(HN, LE); id., prov. Lam Dong, distr. Lac Duong, municipality Da Chay and prov. Khanh Hoa, distr. Khanh 
5on boundary region, 41 km to NE from Dalat city, primary closed broadleaved cloud forest on tops of Nui 
Hon Giao ridge at 1950—2050 m alt. (N 12“ 11'. E 108“ 43'), 23 IV 1997, N VH 4243 (HN, LE). 

76. Tainia latifolia (Lindl.) Reichenb. f. 

S. Vietnam, prov. Khanh Hoa, distr. Khanh Son, 42 km to NE from Dalat city, primary closed broadleaved 
evergreen forest on shelves and along bluffs of giant waterfall in upper reaches of Lieng Ly river on E macroslope 
of Nui Hon Giao ridge at 1300 m alt. (N 12“ 12', E 108“ 44'), 25 IV 1997, N VH 4376 (HN, LE). 

77. T. penangiana Hook. f. 

S. Vietnam, prov. Lam Dong, 8.5 km to S from Dalat city (N 11“ 54', E 108“ 27'), closed mixed secondary 
forest with Dacrycarpus imbricatus rich in primary elements along stream canyon at 1300—1400 m alt., 
13 III 1997, N VH 2604 (HN, LE). 

78. T. viridifusca (Hook.) Benth. et Hook. f. 

S. Vietnam, prov. Lam Dong, 8.5 km to S from Dalat city (N 11“ 54', E 108“ 27'), closed mixed secondary 
forest with Dacrycarpus imbricatus rich in primary elements along stream canyon at 1300—1400 m alt., 
13 III 1997, N VH 2605 (HN. LE). 

79. Thelasys pygmaea (Griff.) Blume 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 kra to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17“ 40', E 105“ 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 450—500 m alt., 16 V 1997, N VH 4642 (HN, LE); id., prov. Cao 
Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near Thang Hen 
lake, closed evergreen broadleaved primary forest on steep slopes and bluffs of limestone ridges and mesas at 
650—700 m alt., 25—27 V 1997, N VH 4946 (HN, LE). 

80. Thrixspermum calceolus (Lindl.) Reichenb. f. 

N. Viemam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17“ 40', E 105® 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 550—600 m alt., 16 V 1997, N VH 4694 (HN, LE); id., prov. Cao 
Bang, distr. Tra Linh. municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near Thang Hen 
lake, open dry primary mixed forest with domination of Keteleeria fortunei on tops of limestone mesas and 
ridges at 800—^950 m alt., epiphytic vine up to 1.5 m Ig., 25—27 V 1997, N VH 4989 (HN, LE); S. Vietnam, 
prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, old closed evergreen 
broadleaved secondary forest rich in primary elements along mt river on W macroslope of Bi Dup mt system 
at 1500 m alt. (N 12“ 08', E 108“ 39'). 26 III 1997. N VH 3219 (HN. LE); id., closed primary broadleaved mt 
forest along stream canyon on W macroslope of Nui Gia Rinh ridge at 1500 m alt. (N 12“ 09', E 108“ dH, 
15 IV 1997, N VH 3980 (HN, LE); id., 29 km to NEE from Dalat city, old open evergreen broadleaved secflndary 
forest rich in primary elements along mt river on W macroslope of Bi Dup mt system at 1450 m alt. (N 
12“ 08', E 108“ 39'), 16 IV 1997, N VH 3995 (HN. LE). 

81. Trias nasuta (Reichenb. f.) Stapf. 

S. Viemam, Vungtau-Condao distr.. Con Dao, b CbipOM saMmejiou ropnoM Jiecy na sucore 600 m naa yp. m., 
3nH(|)HT, 17 IV 1989, L. Averyanov, E. Kudryavtzeva, Ns 334 (LE). 

82. Trichoglottis retusa Blume 

S. Viemam, prov. Lam Dong, Dalat area, flowers were collected in collection of Dalat Institute of Biology 
from living wild collected samples, 7 V 1997, VH sine N (LE). 

83. Trichotosia dalatensis (Gagnep.) Seidenf. 

S. Viemam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, in 29—31 km to NNE from Dalat 
city, old open secondary dry coniferous mt forest with domination of Pinus kesiya at 1550—1700 m alt. in 
8—10 km from Bi Dup main peak to the W (N 12“ 07', E 108“ 36'), 14 VI 1997, N VH 3957 (HN, LE). 

84. T. dasyphylla (Par. et Reichenb. f.) Kraenzl. 

S. Viemam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12“ 05', E 108“ 22'), submontane old 
open secondary mixed forest with domination of Pinus kesiya at 1740—1760 m alt., 11 III 1997, N VH 2573 
(HN, LE); id., 8.5 km to S from Dalat city (Nil® 54', E 108“ 27'), closed mixed secondary forest with 
Dacrycarpus imbricatus rich in primary elements along stream canyon at 1300—1400 m alt., 13 III 1997, 
N VH 2601 (HN, LE); id., 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay (N 12“ 08', 
E 108“ 39'), closed primary broadleaved mt forest on NW macroslope of Bi Dup mt system at 1550—1700 m 
alt., 17 III 1997, N VH 2782 (HN, LE); id., 32.5 km to NE from Dalat city, closed primary broadleaved mt 
forest along very wet deep stream canyon on NNW macroslope of Bi Dup mt system in 6—7 km to NNW from 
main peak at 1600—1700 m alt. (N 12“ 07', E 108“ 41'), 30 III 1997, N VH 3433 (HN, LE). 

85. T. microphylla Blume 

S. Viemam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12“ 05', E 108“ 22'), submontane old 
open secondary mixed forest with domination of Pinus kesiya at 1740—1760 m alt., 11 III 1997, N VH 2574 
(HN, LE); id., 31 km to NE from Dalat city, distr. Lac Duong, municipality Da Chay, vicinities Klong Lanh 
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village (N 12® 08', E 108® 39'). old-open secondary coniferous forest with domination of Pinus kestya on NW 
macroslope of Bi Dup mt system at 1600—1700 m alt., 15 III 1997, N VH 2694 (HN, LE); id., prov. Ninh 
Thuan, distr. Ninh Son, municipality Phuoc Binh in 34 km to NE from Dalat city, closed primary wet broadleaved 
forest on E macroslope of Nui Gia Rinh ridge at 1700—1800 m alt. (N 12° 07', E 108® 420, 4 IV 1997, 
N VH 3597 (HN, LE). 

86. T. velutina (Lodd, ex Lindl.) KraenzI. 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17® 40', E 105° 57'), primary evergreen open broadleaved 
dry forest on top of limestone mesas at 450—500 m alt., 16 V 1997, N VH 4641 (HN, LE); id., prov. Cao 
Bang, distr. Tra Linh, municipality Quoc Toan, vicinity of Thang Hen and Lung Tao villages near Thang Hen 
lake, open dry primary mixed forest with domination of Keteleeria fortunei on tops of limestone mesas and 
ridges at 850—1000 m alt., 25—27 V 1997, N VH 4880 (HN, LE); S. Vietnam, prov. Lam Dong, disjtr. Lac 
Duong, municipality Da Chay, 40 km to NE from Dalat city, closed primary evergreen mixed subcloud forest 
with domination of Pinus krempfii on SW macroslope of Nui Hon Giao ridge at 1650—1700 m alt. (N 
12“ 11', E 108° 43'), 5 V 1997, N VH 4567 (HN, LE). 

87. Tropidia angulosa (Lindl.) Blume 

N. Vietnam, prov. Quang Binh, distr. Minh Hoa, 72 km to NWW from Dong Hoi, vicinities of Thuong 
Hoa and Yen Son village, limestone massif Ke Bang (N 17° 40', E 105° 57'). primary evergreen broadleaved 
forest on steep slopes and bluffs of limestone mesas at 200—250 m alt., 15 V 1997, N VH 4606 (HN, LE). 

88. Vanda pumila Hook. f. 

S. Vietnam, prov. Lam Dong, distr. Lac Duong, municipality Da Chay, 26—28 km to NE from Dalat city, 
old open secondary dry coniferous mt forest with domination of Pinus kesiya at 1600—1750 m alt. in 8—10 km 
from Bi Dup main peak to the NW (N 12° 07'. E 108® 36'). 19 IV 1997, N VH 4094 (HN. LE). 

89. Vanilla annamica Gagnep. 

S. Vietnam, prov. Ninh Thuan, distr. Ninh Son, municipality Phuoc Binh, 37 km to NE from Dalat city, 
closed primary broadl^ved mt forest on E macroslope of Nui Gia Rinh ridge at 1300—1400 m alt. (N 
12° 06'. E 108® 43'), 2 IV 1997, N VH 3519 (HN, LE). 

90. Zeuxine parvifolia (Ridl.) Seidenf. 

S. Vietnam, prov. Lam Dong, 14 km to NNW from Dalat city (N 12° 05', E 108° 22'), primary closed 
mixed forest with Pinus kesiya and P. krempfii at 1740—1760 m alt., 11 III 1997, N VH 2523 (HN, LE); id., 
distr* Lac Duong, municipality Da Chay, 35 km to NE from Dalat city, old closed evergreen broadleaved 
secondary forest rich in primary elements along mt river on W macroslope of Bi Dup mt system at 1500 m alt. 
(N 12® 08', E 108® 39'), 26 III 1997, N VH 3236 (HN. LE). 

Bbipaxcaio cepfleMHyio 6naroflapHOCTb bccm ynacxHHKaM HccjieflOBanHH no nporpawMc 
npocKTa. KpoMe aBTopa 3TOh ny6xiHKauHH b c6ope rep6apHbix kojuickuhh Hau6onbuiee 
ynacTHe npHHHMajiH BbexHaMCKHe 6oTaHHKH Hryen Then Xben (Nguyen Tien Hiep), Oan 
Ke JIoK (Phan Ke Loc) h Hryen Kyox Bnnb (Nguyen Quoc Binh). 

OojieBbie HccjieflOBaHH« npoBOflHJincb npn ^HnancoBOH nomrepxcKe USA Natio¬ 
nal Geographic Society (grant «Highland flora of the South Vietnam®, N 5094-93, 
5803-96). 


CHHCOK JIHTEPATVPbl 


AeepbJiHoe JI. B. HoBbie n peaxHe BHHbi opxnanbix {Orchidaceae) bo (Jjjiope BbernaMa H Hobocth 
CHCT. Bbicm. pacT. Cn6., 1999. Bwn. 31. C. 39—67. 

Aeepbjwoe JI. B. Pe^KHe bham Orchidaceae bo (Jjjiope BbernaMa. 1. Poflbi Acanthephippium — 
Didymoplexiopsis // Bor. xcypn. 2000. T. 85. Ne 3. C. 128—138. 

BoraHHMecKHH HucTHTyr hm. B. JI. KoMapona PAH flojiyHeHO 19 II 1999 

CaHKT-nerepdypr 
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© O. r. EapanoBa, T. B. Porosa, O. B. BaxHH 

OJIOPHCTHHECKHE HAXOJIKH 
B PECnyBJIHKE TATAPCTAH, POCCHfl 

O. G. BARANOVA, T. V. ROGOVA, O. V. BAKIN. 
FLORISTIC RECORDS IN THE TATARSTAN, RUSSIA 


npHBQieHU AaHHbte o 12 hobux h 14 pcAKHX BHjiax pacTeHHti b Pecny6jiKKe TarapcTan. 

KjiiOMeBbie cJiosa: ^opHCTHHecime HaxoAKK, peaxHe bhau, TarapcraH. 

B xojie 3KcneflHUH0HHbix oScjieflosaHHH TcppHTopHH TaTapcTaHa b 1997 — 1998 rr. 
no npocKTy «HHBeHTapH3auHa (|)jiopbi Pecny6jiHKH TaTapcTaH (PT)» h o6pa6oTKH 
npexHHx repSapHbix MaTcpHanoB 6biJiH BbiBBJieHbi hobhc ojisl pecny6jiHKH bhum pacTCHHii 
H HOBbie MecTOHaxoxcaeHHa pa^a pe,aKHx bhaob. HasBanHa pacTeHHH npHBOjiaTca b 
COOTBCTCTBHH CO CBoflKOH C. K. HcpcnaHOBa (1995). HoBbie jxjia TaTapcTana bham 
pacTCHHii oTMencHbi sbcsaomkoh. 06pa3Ubi xpanaTca b rep6apHax KasancKoro rocynap- 
CTBCHHoro yHHBepcHTera (KAZ) h VAMypTCKoro rocyflapcTBCHHoro yHHBepcHTCTa, fly6- 
jiHKaTbi HOBbix bhaob nepcAaHbi b EoTaHunecKUH HHCTHTyr hm. B. JI. KoMapoBa 
PAH (LE). 

Allium strictum Schrad. ArpbocKHH p-H, b 3—4 km ceaepo-sanaAKee c. KpacHbiii Eop, 
cocHOBbiH nee Ha ckjiohc npaeoro KopcHHoro 6epera p. KaMbi, 8 Vli 1998, O. EapanoBa. 
rionyjiauHa jiyKa oTMCMCHa Ha nporaxceHHH 6 km, oco6h BCTpenajiHCb nedonbuiHMH 
rpynnaMH h oahhomho. Bmcctc c A. strictum sbiaBJieHbi h Apynie pcAKHC bhaw ceBepiibix 
paHOHOB PT — Inula hirta, Trifolium alpestre, Carex supina, Stipa pennata. Thymus 
marschallianus, Scorzonera purpurea, Galium tinctorium h Ap. 

06bmHbiH BHA B loxcHbix paHOHax pecny6AHKH (OnpeAeAHTCAb..., 1979), saHecen b 
«KpacHyK) KHHiy PT» (1995). 

Betula humilis Schrank. ArpwscKHH p-H, a. Hx-BaiiKH, saSoAOMCHHbiH 6epe30BbiH acc 
Ha MCCTe Bbipa6oTaHHoro Top^iHHHKa b noHMC p. Hx, 11 VIl* 1998, O. EapaHOsa. 
CesepoTaoKHWH bha, pcakhh Ha lore acchoh 30Hbi. B PT oTMeneH b AAbKeescKOM p-ne, 
saHeccH b «KpacHyio KHHiy PT» (IlanHeHKOB, 1995), 

Carex chordorrhiza Ehrh. AnbKeeBCKMH p-H, aoahhb p. MaAbiii HepcMuiaH, TpasaHaa 
CHAasHHa AxMCTbeBCKoro Boaothofo MaccHsa, 26 VI 1998, T. Porosa, O. EaKHH. Ha 
TeppHTOpHH XaTapCTaHa 6bIAO MSBCCTHO eAHHCTBCHHOe MeCTOHaXO)KAeHHe 3Toro UHpKyM- 
SopeaAbHoro BHAa: SeACHOAOAbCKHH p-H, PaHtJiCKHH ynacTOK (yn.) BoAxccKO-KaMCKoro 
rocyAapcTBCHHoro npnpoAHoro BanoBCAHHKa (BKEHS) (OnpeACAHTeAb..., 1979). Bha 
CMHT acTca pcAKHM B MapHH-3A (A6paMOB, 1989) H VAMypTHH (EapaHOBa h Ap., 1992). 
JXna. SaBOAXcba H3BecTeH h 3 EaiuKHpHH (Eroposa, 1976). 

* Cirsium serrulatum (Bieb.) Fisch. HaHACHO 2 MecTOHaxoxcAeHHa b Arpbi3CKOM p-ne: 
c. KpacHbiH Bop, 6eper pynba 6 ah 3 anaACHHa b p. KaMy h b 1—2 km BOCTonnee 
A. KHHKCTaH, 6eper p. BapSHHKH, 8 VII 1998, O. EapaHOBa. IlpoCMOTp MarepHaAOB no 
poAy Cirsium b KAZ noKasaA, hto bha pacnpocTpaneH sHaMHTCAbHO iiiHpe, KMeioTca 
rep6apHbie o6pa3Ubi H3 JleHHHoropCKoro, HncTonoAbCKoro, BasAHHCKoro, AAbMCTCBCKo- 
ro paHOHOB, onpCACAeHHbie kbk C. polonicum (Petrak) Iljin. 3 tot AecocTenHoii bha hr 
BOCTOK e EBpOneHCKOH POCCHH OTMCHCH H CeBCpHCe B VAMypTHH (EapaHOBa H Ap., 1992), 
npHMCM 12-AeTHHe HaSAIOACHHA O. r. EapaHOBOH nOKa3aAH, HTO bha aKTHBHO paCCCAB- 
CTCa B VAMypTHH nO AOAHHe p. KaMbi. 

* Dactylorhiza hebridensis (Wilmott) Aver. PbhcJickhh yn. BKEHS, kb. 20, AOAHHa 
p. CyMKa, noHBa necManaA aAAiOBHaAbHaR, cochhk KHCAHHHo-cHbiTCBbiH c eAbio, 
23 VI 1997, O. EaKHH; TaM xe, npoceKa kb. 7/8, noHBa cynecHanaa cnaOo noASOAHCTaa, 
eAbHHK c(|)arHOBO-MepHHMHbiH c 6epe30H nyiAHCTOH, 14 VII 1997, O. EaKHH; SeAeno- 
AOAbCKHH p-H, KpaCHOOKTH6pbCKOe AeCHHHeCTBO, KB. 49, npHTeppaCHOe nOHHXCHHe B 
AOAHHe p. Cyxaa, noMBa necMaHaa Topc[)aHHCTafl, 6epe3HHK HepHHMHo-c(|)arHOBbiH c cAbio, 
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21 VII 1997, O. BaKHH; BwcoKoropcKHii p-H,‘ OBpaacHo-6ajioMHaa CHCTCMa Biu-Ken, 
enoBo-uiHpoKOJiHCTBCHHbiH jicc, 26 VI 1996, M. ^ubiK. Ha sanaae KasancKoro SaBOJixbs 
oflHH H3 HaH6ojiee pacnpocTpaneHHbix nanbHaxoKopeHHHKOB. IIonyjiHUHH c flpeBHeanjiio- 
BHaJIbHblX BOJIJKCKHX TCppaC HCCyT B paSHOH CXeneHH npH3HaKH rH6pHflH3aUHH c D. fuch- 
sii (Druce) So6, Ha o6biHHOcxb xaxHX niCpHAOB, o6pa3yK)mHX 30Hy HHxporpeccHH Ha 
xeppHxopHH coBMecxHoro npoH3pacxaHHH poflHxejibCKHX BHflOB, CBBSbiBaa Hx HenpepbiB- 
HbiM pHflOM nepexoflHbix (|)opM 3a cnex B03BpaxHoro CKpeuiHBaHHfl, yKa3biBaex 
JI. B. ABepbBHOB (1991), 03HaKOMJieHHe c MaxepHajiaMH KAZ noKa3ajio, hxo D. fuchsii 
s, str. H38ecxeH noxa xonbKo h 3 uiHpoKOJiHCXBeHHbix necoB ripeflBOJixcba. 

Dryopteris assimilis S. Walker. 3ejieHO,aoJibCKHH p-H, KpacHOOKXB6pbCKoe JiecHHHec- 
XBO, KB. 49, npHxeppacHoe noHHXcenHe b aojimhc p. Cyxasi, nOHsa necnaHaa xop(|)flHHCxafl, 
6epe3HflK 4epHHMHO-c4)arHOBbiH c enbKJ, 21 VII 1997, M. Oap^ecBa, O. EaxHH; PancJjc- 
KHH yn. BKrnS, kb. 47, cochbk HepHHMHO-MuiHcxbiH c ejibK), OKpaHHa c(|)arHOBoro 
6o/ioxua, 22 VII 1997, O. BaKHH; EHa6y)KCKHH p-H, r. EnaSyra, b 14 — 15 km ccBepo-BOC- 
xoHHee, jiHnoBO-KJieHOBwii jiec Ha CKJioHe k p3f4bK) b ypoHHine «BoraxMH nor», 
10 VIII 1998, O. BapaHOBa. PeflKHH bha, HaxonamHHca 6nH3 k)}khoh rpaHHUbi CBoero 
apeajia. VKasbiBaexca jina r. EnaSyrH (HnbMHHCKHX, 1997), Omcshaho, hxo hmchho 3xox 
BH fl nofl Ha3BaHHeM D. austriaca (Jacq.) Woynar yKasbiBaexca h ana Ka3aHCKoro 
SaBOJixba (OnpeaejiHxejib..., 1979); non 3 xhm Ha3BaHHeM hseccxch repOapHii: BbicoKo- 
rOpCKHH p-H, CX. KaMCHKa, OCHHHHK OCOKOBO-paSHOXpaBHblH C OJlbXOH, 4 VII 1984, 
H. FopOyHOBa. HcKOXopbie nonyjiauHH h 3 KpacHooKxa6pbCKoro jiecHHHecxBa necyx 
npH3«aKH raOpHaoB D. assimilis S. Walker xZ). dilatata (Hoffm.) A, Gray (D. xambro- 
seae Fraser-Jenkins et Jermy), cxoacHe c onHcaHHeM pacxeHHH H3 IlepMCKOH o6ji. 
(OBecHOB, 1997). 

* Emilia coccinea (Sims) G, Don. B KAZ HaMH 6biJi Hafiaen repOapHWH 3K3eMnaap 
c sxHKexKOH: «TACCP, r. EnaOyra, OKpecxHOCXH c. TauaHKa, Hioab 1967 r., KpacHOB 
(H, A.?), JlanujHH. Onpeaeaen F. K). KoHe4HOH». Mcxopna npoHHKHOBeHHa 3xoro 3a- 
HocHoro BHaa Ha xeppHxopHio Taxapcxana HeH3BecxHa. C. TanaHKa H3aaBHa cnasHxca 
OBomcBoacxBOM, ocoScHHO pasBeaeHHeM ayKa-ceBKa, BepoaxHO, 3XO pacxeHHe nonano 
cioaa c ceMenaMH. Ha repOapnoH axHKexxe oxcyxcxByex MecxooOHxaHHe, ho o xom, 4xo 
BHa co6paH Ha copnoM Mecxe, CBHaexejibcxByex BbiomHHCfl no ero cxe6aio Convolvulus 
arvensis. Hobbih BHa ana cJJaOpw Pocchh. 

Epipactis palustris (L.) Crantz. AnbKeeBCKHH p-H, aojinna p. Majibifl HepeMuian, 
xpaBBHaa cnaaBHHa AxMexbCBCKoro SonoxHoro MaccHsa, 28 VI 1998, T. Porosa, 
O. BaKHH. PeaKHH ana Ha xeppHxopnn Taxapcxana (OnpeaejiHxeab..., 1979) h b npHae- 
raiomHx oOnacxax (AOpaMOB, 1989; Bapanosa h ap., 1992; BjiaroBemcHCKHH, PaKOB, 
1994); BHa saneceH b Kpacnwe khhfh Taxapcxana (Kpacnaa..., 1995) h BauiKHpHH 
(KpacHaa.,., 1984), 

Eremogone biebersteinii (Schlecht.) Holub. ArpbncKHH p-H, b 2.5 km loxcnee a. SycBO, 
cKaoH npaBoro Kopennoro 6epera p. KaMbi c cochobmm aecoM, 1 VII 1998, O. Bapanosa 
(nonyaauHfl sxoro BHaa oxMcnena Ha OoJibuioM npoxaxceHHH KOpeHHoro 6epera h saxoanx 
Ha KpaHHHH lor VaMypxHH BMecxe c apyrHMH jiecocxenHbiMH BHaaMH — Hackelia deflexa, 
Gypsophila zhegulensis. Campanula sibirica, Vida cassubica h ap ); r. EnaSyra, b 8 km 
H)ro-BOcxo4Hee, b noaoOHOM npeawaymeMy MecxooOnxaHHH h MecxonoaoxeHHH, 
5 VIII 1998, O. BapaHOBa, b coo6mecxBe c Jurinea cyanoides, Koeleria glauca. Trifolium 
alpestre, Carex supina h ap. SaneceHO b «KpacHyio KHHry PT» (1995). 

* Euphorbia gmelinii Steud. EaaOyxccKHH p-H, b 4—5 km joro-Bocxonnee r. MaMa- 
abiuia (6aH3 Mocxa 4epe3 p. Baxxa), Ha ocxenneHHOM cmiOHe aeBoro Kopennoro 6epera 
p. Bhxkh, 8 VIII 1998, O. Bapanosa (onp, fl. B. FeabXMan). Ho MHennio fl. B. FeabXMa- 
Ha (1996), BHa oxHOCHxcfl K y3KoaoKaabHbiM ypajibCKHM snacMHKaM h H3BecxeH eme h 3 
5 MecxoHaxojKaeHHH b Pocchh. 

E. korshynskyi Geltm. ArpbncKHH p-H, b 8 km ceBepo-3anaaHee c. KpacHbiH Bop, 
cocHOBbiH aec na CKnoHe npasoro KopeHHoro 6epera p. KaMbi, 8 VII 1998, O. BapaHoaa 
(onp. B. FenbXMaH). JIaa xeppnxopHH BonxccKo-KaMCKoro panona FejibXMan (1996) 
npHBOanx Mononafi ana IlepMCKOH, KnpoBCKOH oOaacxeii h yKa3biBaex c comhchhcm na 
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1 rep6apHWH 3K3eMnjiap h 3 OKpecTHOCTeii r. KasaHH. Ch6hpckhh bha, 3axoflHmHH wa 
BOCTOK CBponefiCKOH HaCTH PoCCHH. 

E. rossica P. Smirn. Ejia6yxcKHH p-H, c. TauaHKa, na ocrenHCHHOM TpaBBHHCTOM 
cKJiOHe npaBoro KopcHHoro 6epera p. KaMbi, 9 VIII 1998, O. BapaHOBa. JlecocxenHOH 
BHA, HMeiOIAHH caMbie CCBCpHbie MeCTOHaXOXmeHHA Ha TeppHTOpHH BoAXCCKO-KaMCKOrO 
paHoHa; b YAMypTHH (BapaHOBa h aP-, 1992), Khpobckoh o6a. (Bhtcko-IIoahhckhh p-H, 
B 0.5 KM OT A. Hhxch. UlyHH, ocTenHCHHbiH npaBbiH KopcHHOH 6eper p. Bhtkh, 
20 VI 1998, O. BapaHOBa; Ana oOAacxH yKaabiBaexca BnepBbie), HHXceropoACKOH o6a., 
Taxapcxane (FenbXMaH, 1996). Bee HHXHpoBaHHbie repGapHbie o6pa3Ubi onpeACACHW 
Jl. B. feAbXMaHOM. 

* Gnaphalium rossicum Kirp. IlpocMOxp repSapHbix MaxepHanoB KAZ h LE noxasaA, 
Hxo 3XOX BHA HCpcAOK Ha xcppHXopHH TaxapcxaHa, HO paHbuie He BbiAenaAca h3 
G. uliginosum. TaxHe xce pesynbxaxw noAyHeHW npH npocMOxpe rep6apHa VAMypxcKoro 
yHHBepcHxexa, npHMCM 3xox bha BcxpeHaexca name, neM G. uliginosum. BepoaxHO, 
06bIHHblH BHA Ha BOCXOKe EfipOnbl. 

* Ligularia lydiae Minder. Arpbi3CKHH p-H, b 10 km cesepHee c. KpacHbiH Bop, 
KAiOHeBoe 6 oaoxo b noHMe p. IlaHAepa, 10 VII 1998, O. BapanoBa. Ha xeppHxopHH 
BflxcKO-KaMCKoro MexcAypeMba 3xox eBponcHCKHH bha HMeex, BepoaxHO, caMbie bocxoh- 
Hbie MecxonaxoacACHHa b apeane. CaMaa Boexonnaa HSBecxnaa hbm xohkb HaxoAHXca b 
YAM ypxHH (noc. UIoAba KaM6apcKoro p-Ha). Ha xeppHXOpHH IlepMCKOH o6ji. He oxMenen 
(Obcchob, 1997). 

* Liparis loeselii (L.) Rich. AnbKeeBCKHH p-H, AOAHHa p. ManbiH HepeMUiaH, xpaaa- 
Haa cnnaBHHa AxMexbeBCKoro 6ojioxHoro MaccHsa, 28 VI 1998, T. PoroBa, O. BaKHH. 
OneHb peAKHii, HcnesaiomHH bha, HaxoAaiHHiica 6ah3 ioxhoh rpaHHUw cBoero apeana 
(ABcpbaHOB, 1988). B pernoHe H3BecxeH no eAHHHMHbiM hbxoakbm h3 MapHH-3A 
(A6paMOB, 1989); na xeppnxopHH YAbanoBCKofi o6jt. h YAMypXHH cHHxaexca HCHeanyB- 
iHHM (BapaHOBa h Ap., 1992; BAaroBemeHCKHii, Pbkob, 1994). 

* Onosma polychroma Klok. ex M. Pop. B KAZ oOnapyxeeH repOapHbm o6pa3eu «JIa- 

HUieBCKHii p-H, o6oHHHa uiocceHHoii AOpora Kaaanb— A3ponopx-2, 27 V 1984, F. JIox- 
4)yAAHHa» (onpeACACH A. H. Caxahkobbim, 3. H. BanOaKosbiM h A. H. flysbipeBbiM). Kaa- 
KaacKHU BHA, pacnpocxpaneHHbiH xaxxe b npHHepnoMopcKHX h npHa30BCKHX cxenax h b 
6acceHHe p. floH (floGponaeBa, 1981). Ha xeppnxopHio BonxcKo-KaMCKoro Kpaa H3peAKa 
saHOCHxca maBHWM o6pa30M xenesHOAOpoxHbiM xpancnopxoM. H3BecxeH h 3 YnbaHOBc- 
KOH o6a. (BAaroBemcHCKHH, PaKOB, 1994) h YAMypxHH (Bapanosa h Ap., 1992). ' 

* Pedicularis sceptrum-carolinum L. AnbKeeBCKHH p-H, AOAHHa p. ManuH HepeM- 
maH, xpaBanaa cnnaBHna AxMexbeBCKoro GoAoxHoro MaccHBa, 28 VI 1998, T. PoroBa, 
O. BaKHH. 

PeAKHH Ana pernoHa bha (A6paMOB, 1989; Bap^HOBa h Ap., 1992; BnaroBemeHCKHH, 
PaKOB, 1994), HCHe3aiomHH b CBaan c HapyuienneM rHApoAornnecKoro pexHMa xeppnxo- 

pHH. 

Polystichum braunii (Spenn.) Fee. EnaGyxcKHH p-H, b 14 — 15 km ceBepo-Boexonnee 
r. EnaGyrn, AHnoBO-KneHOBbiH Aec na cKAone k pyMbio b ypoHHme «BoraxbiH Aor», 
10 VIII 1998, O. BapaHOBa. Pacxex BMeexe c Circaea lutetiana, Cystopteris fragilis. B 
PT H3BecxeH h3 SeneHOAOAbCKoro h BepxHeycnoHOBCKoro paiioHOB, aanecen b «KpacHyio 
KHHiy PT» (BopoxHHKOB, 1982; PoroBa, 1995). 

Rubia tatarica (Trev.) Fr. Schmidt. EnaGyxcKHH p-H, b 2 km ox a. IIoKpoBCKoe, 
GeneBHHK p. KaMbi, 8 VIII ,1998, O. Bapanosa. OxHOCHXca k HCHe3aK)mHM BHAaM pacxe- 
HHH B Taxapexane, exMenen b 2 paHOHax, sanecen b «KpacHyio KHHiy PT» (OnpeACAH- 
xenb..., 1979; Chxhhkob, 1995). 

* Rubus nessensis W, Hall. AnbKeeBCKHH p-H, Aonnua p. Manbiii MepeMuian, AxMexb- 
eBCKHH OoAOXHblH MaCCHB, 3a6onOHeHHbIH OAbXOBHHK, 29 VI 1998. O. BaKHH. PeAKHH 
Ana perHOHa bha (AGpaMOB, 1989; BnaroBemeHCKHH, Paxos, 1994), HCHe3aK)mHH b esasH 
c HapymeHHeM rHApononiHecKoro pexHMa xeppnxopHH. 

Schizachne callosa (Turez. ex Griseb.) Ohwi. EnaGyxccKHH p-H, b 6 — 7 km 3anaAHee 
A- Mopxbi, CKAOH K pyHbK) B AHHOBOM ABcy, 7 VIII 1998, O. BapaHOBa. B PT yKaabisanca 
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OAHaxflbi fljiH c. PaH4)a (OnpeflejiHiejib..., 1979), saneceH b «KpacHyio KHHry PT» (1995). 
Ch6hpckhh bha Ha loro-sanaflHOM npefle/ie pacnpocipaHCHHa. 

Senecio nemorensis L. ArpwscKHH p-H, b 1.5— 2.0 km BOCTOHHee a. KHHKCTaH, 
onyiiiKa ejioBO-cocHOBoro Jieca Ha KopennoM 6epery p. Hac, 8 VII 1998, O. BapanoBa. 
Onpe/iencHHe noATBepac^eHo F. K). Kohchhoh. xeppHxopHH Taxapcxana yKaswBanca 
xojibKo OflHaacjibi O. H. PynpexxoM (1866). Onenb pe^KHK b peraoHe bha, CAHHHHHbie 
HaxoAKH oxMeHCHbi B KHpoBCKOH H 3anaflHOH HacxH riepMCKOH oOjiacxeii (AjieKcaHflpOB, 
1961; Obcchob, 1997). 

* Sparganium glomeratum Laest. EjiaGyaccKHH p-H, b OKpecxHOcxax r. EjiaOyra, b 
33 kb. EnaOyaccKoro .necHHnecxBa b BojibiiiOM Bopy, He6ojibiiiOH sapacxaioiUHH boaocm 
b noHHXCHHOM yMacxKc pe;ibe4)a b cochobom .necy, 10 VIII 1998, O. BapaHOsa. Pacxex 
BMCCxe c Sparganium minimum. 3xox ceBepoxaeacHbifi bha yKasbiBaexca kbk peflKHH na 
bocxokc Bocxohhoh EBpOHbi (AjiCKcecB, 1972). Oh hc cxmchch xtna xeppHXopHH 
BoHxccKo-KaMCKoro paflona bo «Ojiope cBponeiicKOH nacxH CCCP» (AneKceea, 1979), 
OAHaKO pacceHHHo Bcxpenaexca no ero xeppHxopHH (BapaHoaa h Ap., 1992; Obcchob, 
1997). 

Stipa dasyphylla (Lindem.) Trautv. EnaOyaccKHH p-H, b 4—5 km loro-BocxoHHee 
r. MaMaAbiui, ocxenHCHHbiH ckaoh jicboxo 6epera p. Bhxkh (ncAancKo ox Mocxa), 6 VII 
1998, O. BapaHOBa. OOhjibho, bmccxc co Stipa pennata, Cerasus fruticosa, Veronica 
spuria h apjthmh necocxennbiMH BHAaMH. B PT HSBCcxeH H3 OKpecxHocxen c. Ypasaeso 
A3HaKaeBCKoro p-na (OnpeACJiHxejib..., 1979), oxmchch b oahom nyHKxe b VAMypxHH 
(BapaHOBa h Ap., 1992). SaneceH b KpacHbie khhxh Taxapcxana (Kpacnaa..., 1995) h 
PCOCP (Kpacnaa..., 1988). 

* Tragopogon podolicus (DC.) S. Nikit. EnaOyatcKHH p-H, c. TanaiiKa, noHMeHHbiii 
Jiyt p. KaMbi, 4 VIII 1998, O. Bapanosa. B MaxepHajiax KAZ xpaHHXca HecKoAbKo 
3K3eMnAapoB sxoix) BHAa, co6paHHbix H. F, Hjibmhhckhx b 1989—1990 rr. b r. Ena6yre 
H ero OKpecxHOCTHx. JlecocrennoH bha na cesepHOM npcAene pacnpocxpaHCHHa. Ha 
XeppHXOpHH VAMypXHH He OXMCHeH. 

Utricularia intermedia Hayne. SeneHOAOAbCKHH p-H, KpacHOOKxaOpbCKoe AecHHHec- 
XBO, KB. 119, ccfjarnoBaa cnnaBWHa, b okhbx boah, 16 VIII 1997, O. BaKHH; AjibKeeac- 
KHH p-H, AOAHHa p. MajibiH McpeMuiaH, xpaaaHaa cnnasHHa AxMcrbCBCKoro OonoxHoro 
MaccHBa, b oKHax boah, 28 VI 1998, T. Porosa, O. BaKHH. XOia xeppHxopHH Taxapcxana 
BHA yKa3biBaerca xonbKO Ana PaHcfjcKoro yn. BKFIlS h OKpecxHocxeil r. Ka3aHH (Onpe- 
ACAHxeAb..., 1979). KaK bha c coKpaiyaiomeHca HHcnenHOcrbio yKa3biBaexca Ana YnbaHOB- 
CKOH o6a. (BnaroBemcHCKHH, Pbkob, 1994) h MapHH-3A (A6paMOB, 1989). SaneceH b 
«KpacHyio KHHry PT» (1995), 

Aaxopbi Bbipaxcaior rnyOoKyio OnaroAapHocxb fl. B. FejibxMany, F. K), Kohchhoh 3a 
onpeACACHHe pacxeHHH, a xaKxe H, H. UaeneBy 3a npocMoxp npasHAbHocxH onpeAeneHHH 
paAa buaob. 
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VaMypTCKHH rocyaapCTBeHHbiH yHHBepcHTex IlonyMeHo 19 IV 1999 

HxeBCK 

KasaHCKHH rocyaapcxBeHHbiii yHHBepcHxer t 

BojixcKO-KaMCKHH rocyaapcxBeHHbiii npapoAHuii aanoseaHHK 
KaaaHb 


SUMMARY 

26 species new to and rare in Tatarstan are recorded. 
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TOM 85 EOTAHM^ECKHR XYPHAJl 2000, Ns 4 


KPHTHKA H BHBJIHOFPAOHH 


yflK 019.941 : 002.01 ; 581.5 

Mechanistic explanations of community structure / Ed. by J. Leps, D. £. Goldberg, 
T. Herben, M. W. Palmer. Special feature. Journal of Vegetation Science. 1999. T. 10. 
N 2. P. 145—230. (OSmcHCHHe MexanHSMOB ^opMupoBaHua CTpyKTypbi coo6mecTB / 
riofl pea. JI. Jlenui, E. OjiaOepr, T. XepOen, M. B. IlajiMep. CneunajifaHWH OTaeji 
acypnajia nayKH o pacTHTCJibHOCTH. 1999. T. 10. N® 2. C. 145 — 230). 

B. M. MIR KIN. L. M. ABRAMOVA. (A REVIEW). MECHANISTIC EXPLANATION 
OF COMMUNITY STRUCTURE. SPECIAL FEATURE, JOURNAL OF VEGETATION SCIENCE. 1999 

PeueH3HpyeMbiH «CneiiHajibHbiH OTaeji» BKJiiOHaeT b ceOa cTaTbH, HanwcaHHue Ha 
ocHOBe HeKOTopbix aoKjiaaoB, saHHTaHHbix Ha 40-m cHMnosMyMe MejKayHapoflHOH acco- 
UHauHH HayKH o pacTHTejibHOCTH (lAVS) B HemcKHx EyaeiioBHuax (18—23 anpejia 
1997 r.). 

«OTAea» OTKpbiBaeTCH bboahoh cTaTbeft peaaKTopoB, h 3 KOTopwx J. Leps h T. Herben 
npeacTaBjiaiOT HeiucKyio PecnyOjiHKy, a M. Palmer h D. Goldberg — CUIA. HasBauHe 
CTaTbH noBTopaeT TeMy «OTaea'a». PeaaKTopbi npeflBapaioT nyOaHKyeMbie cTaTbH HecKOJib- 
KHMH oOuiHMH BaMCHaHHaMH O CAOJKHOCTH MSyMCHHa (JjaKTOpOB, OHpeaeaaiOmHX CTpyK- 
Typy cooOmecTB, Ohh noanepKHBaioT, hto CBefTH saKOHOMepnocTH cTpyKTypw cooOmecTB 
K saKOHOMcpHocTaM* onpeaejiaiomHM xapaKTep c/iaraiomHX hx nonyjiauHH, b OojibuiHH- 
cTBe cjiynaeB oxasbiBaeTca HeaosMoacHO. Bojiee Toro, b ecTecTBeHHbix ycjioBHax He/ib3a 
HsyMHTb aajKe KOHKypeHTHbie OTHomeHHa oahoh napbi bhaob, tbk xax Ha hcxoa 
KOHK ypeHUHH BJiHaiOT ti)HTO(|)arH H apyrne nocpeauHKH. KoppeaauHa Mexoay npH3HaKaMH 
cooOmecTB tbkjkc moxcct orpaxaTb He hx OTHomeHHa, a Bananne TpeTbero cfiaKTOpa. 
Cnaouib H paaoM oana h Ta ace 3aKOHOMepHOCTb CTpyxTypbi cooOmecTBa onpeaeaaeTca 
pa3HbiMH (^aKTopaMH. HsyqeHHe cTpyKTypw cooOmecTB npn BKcnepnMCHTax h hx 
onHcaHHH HMeeT naiocbi h MHHycbi: 3KcnepHMeHT napyuiaeT npnpoay cooOmecTBa, 
onHcaHHe CTpyKTypbi Kpanne caoxHO HHTepnpeTHpoBaTb. ABTopw npeaaaraioT othochtb- 
ca c OojibuioH ocTOpoxcHocTbK) K MaTCMaTHHCCKOMy MoaeanpoBaHHio: ananHTHHecKHe 
MeToabi caHuiKOM aeayKTHBHbi H ynpoiuaiOT peaabHbie OTHomcHHa bhaob cooOmecTB, a 
Hyab-rHnoTe3bi, c KOTopbiMH cpaBHHBaioT cooOiuecTBa, aanexo ne Bceraa cooTBeTCTByioT 
aeHCTBH'ceabHO caynaHHOMy BapnanTy CTpyKTypu cooOmecTBa npn oTcyrcTBHH CBaseii 
Mexcay BHaaMH. 

Tcm He Menee aBTOpbi saBepiuaiOT cTaTbio onTHMHCTHHecKHM 3aaBaeHHeM o tom, hto 
B OyaymcM yaacTca HsynHTb saKOHOMepnocTH, KOTopbie onpeaeaaioT CTpyxTypy pacTH- 
TeabHbix cooOmecTB. 

OnyOaHKOBaHHbie b «OTaeae» CTaybH HJUHOCTpnpyiOT noaoxtCHHe o choxchocth 
H syneHHa cfiaKTopoB, b6i>acHaK)mHX CTpyicrypy cooOmecTB. 

A. Stampfl, M. Zeiter (UlBeHuapHa; «yMeHbiiieHHe HHcaa bhaob BcaeacTBHe npexpa- 
menna HcnoabsoBaHHa ayroB ne MOxceT ObiTb aenco KOMneHCHpOBano ceHOKOuienneM. 
3KcnepHMeHTaabHbie HCcaeaoBaHHa b lOxHbix Aabnax») npHBoaaT HJUHOCTpaiiHH aocTa- 
TOHHo H3BecTHOH saKOHOMepHOCTHi npeKpaiueHHe Hcnoab30BaHHa Bbi3biBaeT BOccTanoBH- 
TeabHyio cyKueccHio, b xoae KOTopoii ycHaHBaioTca aoMHHanTbi, ho BHaoBoe OoraTCTBO 
naaaeT. B lOxcHbix Aabnax nencnoabsoBaHHe ayroB b TCHCHHe 30 aeT npHBeao k 
ycHaeHHK) Brachypodium pinnatum, Hanaay obaecenna h BbiTecHeHHio h 3 cooOmecTB 
MHOFHX ayroBbix bhaob. flpn cenoKOuieHHH (oanopaaoBOM h asyxpasoBOM) b Tenenne 
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10 jieT KOJiftHCcTBO BHflOB yflBOHJiocb, oflHaKO nojiHOFO BOccTaHOBJicHHfl BHAOBoix) Oorax- 
cTBa He npoHSomno, xaK KaK y JiyroBbix bhaob hct OaHKa ceMHH. 

rionblTKH BHCflpHTb HCMeBHyBUIHC BHflbl HOflCCBOM XaKXCe HC yJiyMIUHJlH CHxyauHH; 
nOflCeflHHbie BHAM Obicxpo BblXeCHHJlHCb H3 XpaBOCTOfl flOMHHaHTOM. TaKHM o6pa30M, 
npoGjicMa noanep^KaHHa BwcoKoro OHOJiorHHecKoro pa3HOo6pa3Ha a/ibHHHCKHx jiyroB 
OKa3ajiacb cjioxcHee, hcm mojkho 6bijio nojiaraxb. 

S. W. Brewer, M. Rejmanek (CILIA; «Manbie rpbByHW xax BaxcHwe pacnpocrpaHH- 
xejiH ceMBH flepcBbCB B HeoTpoHHHecKHX Jiecax») npHBOflHT pesyjibxaxbi aKcnepHMCHxajib- 
Horo HccjieflOBaHHH panH rpbi3yHOB xuia pacnpocrpaHCHHa ccMan aoMHHHpyioinHx bhaob 
T pOHHMeCKHx JiccoB pe3epBaTa BjieMjieH b ropax Mana (Bcjihs). Jleca coxpaHHJiHCb 
npaXTHMeCKH B flCBCTBCHHOM COCTOaHHH, HO H3-3a HeHOpMHpOBaHHOFO OTCXpCJia KpyHHblX 
MJieKOHHTatomHX pe3KO coKpaxHJiacb njioTHOcxb hx nonyjiauHH. L(na H3yMeHHa po/iH 
rpbnyHOB 6biJia HcnojibaoBana ocxpoyMHaa MexoflHita co cneuHajibHbiMH cexHaxbiMH 
KojinaxaMH, Koropwe hmcjih Bxoflbi paanoro pa3Mepa, hto nosBOJiajio peryjiHpoBaxb cocraB 
300X0p0B. ABTOpW ACJiaiOT BbIBOfl, MTO MCJIKHC 300X0pbl CHOCoOHbl aaMCHHTb KpyHHblC; 
3X0 noKa3biBaex Ha^eacHOCxh sooxopHbix «MexaHH3M0B». 

I. Kotorova, J. Leps (HemcKaa pecnyGjiHxa; «CpaBHHxejibHaa aKOJioraa npopocxKOB 
Ha oHHFOxpo^HOM BJiajKHOM Jiyry») npHBcnH pe3yjibxaxbi 3KcnepHMeHxajibHoro HayMCHHa 
3KOjiorHH npopacxaHHH 30 bhaob jiyroBbix xpaB (Cirsium palustre, Betonica officinalis, 
Angelica sylvestris, Hieracium umbellatum, Succisa pratensis h flp.). HxoroM HCCJieflOBa- 
HHa 6bui BbiBOfl o6 HHflHBH;iyajibHOM xapaKxepe pearnpoBaiiHa HayneHHbix bh;iob Ha 
(fjaxxopbi, BjiHaioiUHe na npopacxaHHe, h najiHHHe 3aKOHOMepHocxH 3aBHCHMOcxH njiox- 
HocxH ox CMepxHOcxH flaacc na cxajXHH npopocxKOB. Cxenenb pacxanyxocxH npouecca 
npopacxaHHa ccmbh HHflHBH^iyajibHa. Tbkhm oOpaaoM, MexaHHSMOM, c^epxcHBaiomHM 
HpHXCHBaHHe HOBbFx BHAOB, aBjiaexca KOHKypeHUHa xax co B3pocjibiMH pacxeHHaMH, xax 
H Mexfly npopocxxaMH, ecjiH njioxHocxb hx aocxaxoHHo Bbicoxaa. 

W. G. Braakhekke, D. A. P. Hooftman (HHflepjianabi, UlBeiiuapHa; «rHnoxe3a 
OajiaHca pecypcoB xax 45aKxopa, onpeflCJiaiomero bh^ioboc OoraxcxBO 3JiaK0BHHK0B») 
B xofle SKcnepHMenxoB npoBepajiH ranoxeay onpeflejiaiomero BJiHanHa na bhaoboc 
OoraxcxBo cooxHOiueHHa Mexy^y 3XteMeHxaMH MHHepajibHoro nHxa«Ha N/P, P/K, K/N. 
BjiHaHHe rpaAHCHXOB oueHHBanocb b MHxpoMacmxaOe h b MaciuxaOe cooOmecxB. Ab- 
xopw ycxaHOBHJiH MexaHH3M 43opMHpOBaHHa BHflOBoro OoraxcxBa; npH cpeflHHx 3Ha- 
HCHHax cooxHouieHHH 3JieMeHxoB HHxaHHa BHflOBoe OoraxcxBO Bbime, hcm npH xpaii- 
HHX. 

O. Lejeune, M. Tlidi (BejibPHa; «Moflejib oObacHCHHa nojioc pacxHxejibHOCXH „XHr- 
poBoro KycxapHHKa”») ;iajiH oOsop jiHxepaxypw o «xHrpoBOH» pacxHxejibHOcxH. B 3xhx 
cjiynaax cnoHxaHHO BOBHHKaiox «BOJiHbi» pacxHxejibHOCXH — nojiocbi h MCxcnojiocHbie 
npocxpaHCXBa, npHneM xaxaa M03aHKa 4)opMHpyexca 6e3 BJiHaHHa Kaxoro-jiHOo cHJibHO- 
flCHCxByiomero BHCUiHero c|)aKxopa (kbk, nanpHMep, Bwnaca OBeu, ^JopwHpyiomero 
anajiorHHHyio «XHrp0B0CXb» xpaBanoro noxpoBa na ckjiohobmx nacxOHmax). 

AHajiH3 «XHrpoBOH» pacxHxejibHocxH B K)ro-3anaflHOH HHrepHH (npHBOflaxca 4>oxo- 
CHHMKH, noxaabiBaiomHe BHeiHHHii o6jihk 4)eHOMeHa) npHBCJi aaxopoB k BbiBOAy, mxo 
M exaHHSM 4)OpMHpoBaHHa «BOJiHOBbix» 34)4)eKXOB B pacxHxejibHOCXH oxpaxcaex cjioxcHoe 
BsaHMOAeiicxBHe penjiHKauHOHHOH KOHCxanxbi nonyjiauHH (x. e. chocoOhocxh bhab 3a- 
XBaxbiBaxb npocxpaHcxBo) h KOHxypeHXHoro BsaHMOjxeHCXBHa Mexyiy paaHWMH nonyjiauH- 
aMH. IlpeflaoxceHHaa moacjib no3BOJiaex oO^acHHXb xaxxe h ^Jopw^poBaHHe naxen-rex- 
caroHOB, HaOjiioflaeMbix b cyOapHflHoii pacxHxejibHocxH. 

L. Klimes (HemcKaa pecnyOjiHxa; «MejiKOMacmxa6Haa jjHHaMHxa pacxeHHH b 6ora- 
XOBH;^OBOM 3JiaKOBHHKe») B KLXCHOH MopaBHH B XCHCHHe 1991 — 1997 IT. perHCXpHpOBaa 
cocxaB bh;5ob b BJiaxoBHHKC Ha cyOnjiomaflxax 5x5 cm^, hxoOw BbiaBHXb pojib BerexaxHB- 
HO-nOflBHXHblX BHflOB B MCXanHSMC HpOCXpaHCXBeHHOH H BpCMCHHOH flHHaMHKH. HCCMOX- 
pa Ha xo MXO xyMyjiaxHBHoe bhaoboc OoraxcxBO (x. e. cyMMa bmaob, 3aperHCxpHpoBaHHbix 
3a Bce roflb! Ha6jiio;ieHHH) 6biJio 3HaMHxejibH0 Bbiuie, mcm npn aHa/iHXHnecKOM ynexe mhcjib 
bhjxob b KOHKpexHbie roflw HaOjHoaeHHH, noflXBepaHXb rnnoxesy o BKjiaae b bxox MCxaHHSM 
BerexaxHBHo-noiiBHxcHbix bh^ob, Koxopbie Ha3biBaiox «napxH3aHaMH», He yflanocb. B 


154 



UenOM SaKOHOMepHOCTb flHHEMHKH BHflOBOrO COCTasa HOCHJia, OMeBHflHO, CTOXaCTHHCCKHH 

xapaKxep «Kapyce;iH» (Van der Maarel, Sykes, 1993).* 

B saBepiuaiomeH «OTfleji» ciaifae J. Leps («CTaTyc oCecncHCHHa ajiCMeHiaMH onra- 
HHB, HapymeHHH h KOHKypennHa: aKcnepHMeHxajibHaa npoBepKa hx pojiH na BnaxcHOM 
jiyry») npHBeaeHbi pesyjibxaxw axcnepHMeHxoB, BbinoJiHCHHbix na BJiaxcHOM Jiyry c 
noMHHHpoBaHHCM MoUnio caerulea, Nardus stricta, Festuca rubra, Potentilla erecta, 
Carex panicea. BbisBJieHHbiH MexannsM noaaepxcaHHa bh^joboxo 6oraxcxBa flocxaxoHHO 
xpHBHajieH: ceHOKOuiCHHC yBCJiHHHBaex hhcjio bhjjob h ycHJiHBaex hx ccMCHHoe pasMHO- 
xcHHC, yflo6peHHe CHHxcaex bhaoboc 6oraxcxBO h no^aBJiaex ceMCHHoe B03o6HOBJieHHe 
3a CHex ycHJiCHHa noMHHaHXOB. HaH6ojiee nyxKHM napaMexpoM, noxasbiBaiomHM peaKUHio 
pacxeHMH Ha yAo6peHHe, aBjiaexca hx Bbicoxa, xax kbk npn ynyMiucHHH ycjioBHH 
MHHepajibHoro nnxaiiHa o6ocxpaexca KOHKypCHUHa 3a cbcx. 

06mee BneHaxjiCHHe ox «Oxflejia» flBOHCXBCHHoe. Bee ony6jiHKOBaHHbie cxaxbH 
HHxepecHbi, OflHaKo onneaHHwe «MexaHH3Mbi» mojkho aKCxpanonnpoBaxb xojibKO na 
H3yHeHHbie coo6mecxBa h He 6ojiee. PacxHxejibHbie cooGmeexaa — lunpoKaa Kaxeropna, 
B paMXax KOXOpOH B03M0XHbI pa3Hbie MOflenH C paSHblMH «MexaHH3MaMH» 4)OpMHpOBaHHa 
cxpyxxypbi h bhaobofo Goraxcxaa (MnpxHH, HayMOsa, 1998). 

CnHCOK JlHTEPATyPbl 

MupKUH E. M., HayMoea JI. F. Hayxa o pacxHxeJibHOCXH (HcxopHa h coBpeMeHHoe coexoaHHe 
ocHOBHbix KOHuenuHH). y(J)a, 1998. 413 c. 


EaiAiCHpcKHH rocyaapcTBCHHUH yMusepcHTer 

y(l)a 


© E. M. MupKUH, JI. M. AdpoMoea 
noayMCHO 8 IX 1999 


I UHTHpoBaHHbie asTopaMH craTbH b 6H6jiHorpa(l)Mio k peuensHH He BKnioMeHbi. 
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TOM 85 


BOTAHMHECKHH )KyPHAJI 


2000, No 4 


XPOHHKA 


yjlK 061.3 (100) ; 576.312 ; 582 

IV COBEmAHHE nO KAPHOJIOrHH 
H KAPHOCHCTEMATHKE PACTEHHH 

V. G. GRIP, A. V. RODIONOV. THE 4TH CONFERENCE ON PLANT KARYOLOGY - 
AND KARYOSYSTEMATICS 

25—27 Maa 1999 r. b BoraHHHecKOM HHcrrHTyre hm. B. JT. KoMapoea (EHH) PAH dbuio 
npoBCflcHO IV coBemaHHe no KapnojiorHH h KapHOCHCrcMaTHKe pacTCHHii. B paCoxe CoBcmaHHa 
npHHBJiH ynacTHe 53 HccneflOBareJia h 3 5 crpaH (Pocchb — 43, YKpaHHa — 4, BeaopyccHa — 3, 
ApMCHHa — 2, HTajiHB — 1). ynacTHHKaMH coBcmaHHa caenano 32 aomiaaa, b nocTepnoH ceccnn 
CO CTCHaoBbiMH cooSmcHHHMH BwcxynHJi 21 HCJi. Eme oKOJio 50 cneiwajiHCTOB h 3 pasHUX ctpan 
CHF He CMorjiH npHcyrcTBOBarb Ha coBemaHHH, ho npHCJiajiH Te3HCbi. Teancbi aoKjiaaoB h creHaoBbix 
cooOmcHHH Oyayr onyOaHicoBaHU b xcypnaae «LlHTOJiorHa» b 1999 r. 

Ha coBemaHHH paOoTaJiH 4 cekuHH, orpaxaiomHe ocHOBHwe HanpaancHHa HCcaeaosaHHH b 
xapHoaorHH h xapHOCHcreMaTHKe pacrenHH Ha coBpeMCHHOM axane. SaceaaHHe cckuhh «CoBpe- 
MCHHbie npoOaeMbi h 3aaaMH xapHoaoTHH h uHToreneTHKH pacTeHHH» oTKpw- 
aocbaoKJiaaoM A. B. SejieHHua (HncTHTyr MoacKyaapHOH dHOJioniH PAH, MocKsa, — HMB PAH), 
paccKaaaBuiero o MexcayHapoanbix nporpaMMax TOTanbHoro npomcHHa nyicneoTHaHbix nocneaoBa- 
TeJlbHOCTCH rCHOMOB HCCKOabKHX BHaOB paCTCHHH. JIoiOiaaHKK nOaHCpKUya poab H SHaMCHHe 
HccaeaoBaKHa xpoMocoM b 3thx npoexTax. M. F. llHMeHOB, T. B. AaeKceesa, 10. B. AayntKeBHH 
(Mockobckhh rocyaapcTBCHHbiH yHHBepCHTCT, Mry) caeaaaH odcToareabHbiH o63op xapHOCHcxe- 
MaTHKH Umbelliferae h paccxasajiH o hobwx nanpaaneHHax b KapHOTaKCOHbMHnecKHX HccaeaoBa- 
HHaX 30HTHMHbIX, HpOBOaHMblX B BOTaHKHCCKOM Caay MPy. 3. A. HaSapOBB (HnCTHTyr OoTBHHKH 
HAH ApweHHH, EpeBan) caeaaaa aoxaaa o poan aanHbix xapHocHcreMaTHKH b onpeaeacHHH 
nepBHMHbix renoucHTpoB npoHcxoxacHHa h npeaxoB xyabTypHux pacTCHHH. O. H. MaucrpeiiKO, 
JI. H. JlauKOBa, B. C. Ap6y30Ba, T. T. E^^P^^OBa, T. A. IluieHHMHHKOBa, O. M. IIonoBa h 
E, A. CaaHHa (HncTHTyr UHTOJiorHH h reHexHKH CO PAH, HobochShpck, — HHhF CO PAH) 
cooOiUHna o C03aaHH0H b HllHr KoajieKUHH aHeynjioHaHWx hhhhh h hhhhh c mcxcoptobum h 
HyxcepoaHWM aaMemeHHCM xpoMOcow MancoH nmeHHUW, KOTopwe Hcnoab3yioTca ana nacHTHitiHKa- 
UHH M xapTHpoBaHKa reHOB. ABTopaMH xapTHpoBaHO 6oHee 20 renoB Mancon nmeHHUbi. H. A. Fop- 
aed, H. E. EeabKO, C. A. Xoxaoaa, O. M. JIhichkob h H. C. UleibKO (HncTHTyT rcHCTHKH h 
UHToaorHH HAH BenapycH, Mhhck) oOcyannH ocoOchhocth 4>opMHpoBaHHH h peKOHcrpyKitHH 
xapHOTHnoB cexanoTpHTHKyM. T. B. HyryHKOBa, O. B. Ay6poBHa8 h H. A. IUbbiiob (HncTHTyr 
(J)H3HonorHH pacTCHHH H TCHeTHKH HAH VKpaHHbi, Khcb) paccMOTpejiH UHToreHCTHMecKHe acnexTbi 
npoOncMW nojiyncHHa pacTCHHii h3 ycroHHHBbix k crpeccoBbiM c^axTopaM cpeabi xaeTOHHbix hhhhh 
KopMOBOH cBexabi. E. H. MyparoBa (HHCTHTyr aeca CO PAH, KpacHoapcx) aonoxnaa o npoBoaH- 
Mbix CK) HCcneaoBaHHax B-xpoMocoM y ronoceMeHHWx pacTCHHH. 

PaOora cckuhh «MeToabi MoaeKyaapHoii cHcTeMaTHKH» 6buia nanpaanena naoOcyx- 
acHHe MCToaoB MOJieKyaapHOH CHcrcMaTHKH h npoOacMbi nonHMop(t)H3Ma tchomob pacrcHHH. 
H. li. FaBpiuiiOK H B. F. KoHapeB (BcepoccHHCKHH HHCTHTyr pacTcHHCBoacTBa PACXH, CaHKT- 
nerepOypr, — BHP), A, B. KonapeB (BHP), T. H. FleHCBa h H. B. KyapaKOBa (BHP) nocBaTHan 
CBOH aoKaaabi OeaxoBbiM MapxepaM tchomob pacrcHHH. B. H. FaasKo, A. B. Ay^HH h F. B. FaasKO 
(HHCTHTyr arpo3KOHorHH, Khcb), II. II. CrpeabHCHKO (BHP) h E. K. IIoTOKHHa (BHP) b cbohx 
aoKaaaax npHBcaH aannwe ananHsa nonHMop<i)H3Ma tchomob KynbrypHWx pacrcHHH c HcnojibsoBa- 
HHCM nojiHMcpaaHOH uenHOH peaKUHH h cJiynaHHbix npafiMcpoB (RAPD-MCToa). floKaaa 
B. C. lUneep (EHH) 6bm nocBamcH MoacKyaapHOH h KapnonoTHMCcKOH CHCTCMaTHKC HccKoabKHX 
poaoB ccM. Apiaceae, b nacTHOCTH pesyabraraM KapHoaOTHHCCKoro anaanaa h HMMyHoxHMHHccKoro 
(cepoaoTHHccKOTo) cpaBHCHHa aanacHbix OeaKOB ccmbh poaoB Ferula, Angelica, Peucedanum. 

CcKuHa «HoBbie MeToaw h noaxoaw b xapnoaoTHH h KapHocHCTCMaTHKcw 
OTKpbiaacbaoKaaaoM A. B. PoaHOHOsa (EHH) «3BoaK)UHH Ohomhoh opranHaauHH xpoMOcoM ayxapH- 
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0T». floKjliyiMHK paccMOTpeji napa;uiejiH3MM h roMOJiorHH b crpyKiypHOH h MOJicKynapnoH opraHHsa- 
UHH (|)yH!CUHOHaJIbHbIX SJieMeHTOB XpOMOCOM XHBOTHbIX H paCTeHHH. B. r. FpH^ (EHH) o6cyAHn 
B03M03KHOCTH Hcnonb30BaHHfl TaKoix) noKasaTejw, Kax pasMep renoMa pacrcHHii fuis SHOCHcreMarHKH, 
H pojib HSMCHeHHH pasMcpa reHOMa b 3bojiiouhh pacreHMH. B AomiaAe K). O. EorAanoBa, K). C. 4>e- 
AOTOBOH, O. JI. KoAOMHeu, T. O. MasypoBOH (HncTHTyr oGmefl reneTHKH PAH, MocKsa) h 
C. n. COCHHXHHOH, F. A. KHpHWIOBOH, O. A. ThXOJIHS, B. F. CmHPHOBB (CaHKT-neTep6ypFCKHH 
rocyaapcTBeHHbiH yHHBcpcHTCT — Cn6ry) 6buiH paccMorpeHbi ocoCchhocth MeAoaa y MCHOTHHec- 
KHX MyraHTOB pxcH Secale cereale L., HayHCHHbie mctoaom CK-xapHOTHnHpOBaHHa. B Aoioiaae 
F. A. IloxM&nbHbix H B. K. IIIyMHoro (HUhF) odcyxcflajiHCb MexaHH3Mbi H3MeHHHBOCTH h bosmox- 
Hbie npuMHHbi nonHMop4}H3Ma no rerepoxpoMaTHHOBbiM panonaM xpoMOCOM b nonyjixuHxx Kyxypysbi. 

B AOKJiaae E. Jl. EaAaeBOii, C. A. 3omyKa, A. B. 3ejieHHHa (HME), H. H. HiocHAa (BHP) h 
X. C. BHmHiiKOBOH (UeHTp «EuoHHxeHepHB» PAH, Mocxsa), HCcncAOBaBuiHx asoniouHio renoMOB 
annnoHflHbix h nojinnJioHflHbix bmaob Aegilops L., 6buiH npoACMOHCTpHpOBaHbi npHnuHnnajibHO 
HOBbie B03M0XH0CTH 3BOAIOUHOHHOH UHTOreHCTHKH pacTCHHH, OTKpWBUIHeca C nOHBJieHHeM MCTOfla 
renoMHOH in situ-rH6pHAH3auHH HymiCHHOBbix khoiot. R. Cremonini (ynHsepcHTCT r. Hnaa, 
Hrajina) CACJian oGcToxTCJibHbiH AOKJiaa o npHMeneHKH mctoaob KapHOCHcrcMaTHKH h Monexynap- 
HOH CnCTeMaTMKH B HCCACAOBaHHH 3BOAiOUHH BHAOB pOAa ViciU L. 

Hecxojibxo AOKAaAOB na 3T0H ccxiimh Gbiah noCBamenbi hobbim hoaxoabm b HCcri^OBaHHH 
AH4)4}epeHUHanBHoro oxpauiHBaHHa xpoMocoM pacreHMH. B HacTHOcTH, E. O. nymiHa (EHH), 
O. B. MypaBeHKO (HME) h A. A. EenaeB (HncTHTyr BeHUMaHa, Pcxobot, Hapaunb) paccKaaann o 
pa3pa6oTxe h npHMeneHHH MeroAOB xoMnbiOTepHoro ananHsa AH(t)(|)epeHUHaAbHoro oxpaimiBaHHa 
xpoMocoM pacreHMH. T. E. CaMaraA3e, O. B. MypaBeHKo (HME) h F. H. KnHMaxHH (BcepoccHHCXHM 
HHCTHTyr AexapcTBCHHbix H apoMaxHHecxHX pacreHMH PACXH, Mocxsa, — BHJIAP) Ha npHMcpe poAa 
Matricaria L. npOAeMOHcrpHpoBanH, xaxHe HOBbie bo3MOxhocth orxpbiBaer MeroA HacTHHHOH Saoxbabi 
KOHA eHcauHH xpoMocoM JXHK-CBasbiBaiomHMKca areHraMH npn HCcncAOBaHHH xapHOTHnoB M&nxoxpO' 
MocoMHtax BHAOB pacTeHHH. H. B. 3oiAyK (HME) cACJiana axcxypc b HcropHio HcnonbaoBaHHa ah(|)^- 
peHu^aAbHOH oxpacKH Ana HccneAOBaHHa xpoMocoM pacreHMH. 

PaSora cexuHH «KapHOAorHa h xapHOCHCTeMaTHxa cocyAHCTwx pacTeHHH» 
oTxpbUiacb o6croaTenbHbiM aokabaom H. F. FopOBoro m A. C. BoakoboiI (THXooxeaHCXHM mhcth- 
Tyr 6HoopraHHHecxoH xhmhh ilBO PAH, Babamboctox, — THEOX) «HccAeAOBaHHe xapnoTHnoB 
4>AOpbi jlaABHero BocToxa». Aoxasa A. F. FyKacan (HHCTHTyr SoraHHXH HAH ApMeHHH, EpesaH) 
dbiA nocBameH xapHOCMcreMaTHxe anaxoB ApMeHHH. F. A. IloxMeAbHbix h B. K. lilyMHbiH (HIIhH 
CACAaAH AOXAaA 0 B03MOXHOM SHOAonwecxoM SHaneHHH B-xpoMOCoM b nonyAauHax xyxypyabi. 
tpyHAaMeHTanbHbie ocoSeHHOCTH Maxpo(i)HAoreHeTHHccxHx npoueccoB y cocyAHcrbix pacreHMH 
o6cyAHA B CBOCM AoxABAc B. C. HynoB (EHH). 

CeXUHa «LlMTOreHeTHMeCKHH MOHHTOpMHr» OTXpbtAaCb AOKAaAOM A. K. EyTOpHHOH H 
B. H. KanaeBB (BopoHcxcxHH rocyAapcTBeHHWH yHHBepcHTer), oGcyAHBiUHX MeroAHMecxHe npoSAC- 
Mbi UHToreHeTHnecxoro aHaAHsa nocneACTSHH aarpasHCHHa oxpyxaiomeH cpeAU- C. A. ,llMirrpHeBa, 
B. H. Ilap^eHOB h T. O.^aBHAHHK (HHCTHtyr axcnepHMeHtaAbHOH 6oTaHHXH HAH EcAapycH, 
Mhhcx) paccxasaAH o nposoAHBiuHxca b EcAapycH HCCAeAOBaHHax xpoMOcoMHux a6eppauHH y 
pacreHHH b peayAbTaxe MyrarcHHoro AeHcxBHa paAHoaxxHBHbix BbiSpocoB HepHoSbuibCxofi A3C. 
H. A. KaAamHHK, JI. M. lUa^iHKOBa, T. A. JIhxohoc h C. M. CamroBa (EoxaHHHecxHH caA-MHCxH- 
ryx y(J)HMcxoro HU PAH) paccxaaaAH o npoBOAHBUiHXca hmh c HcnoAbaoBaHHCM xapHOAorHHecxHx 
MexoAOB HCCAeAOBaHHax rcHexHHecxHX nocneACTBHH sarpasHeHHa npoMbiuiAeHHUMH BuSpocaMH 
ecxecTBeHHbix h HCxyccTBCHHbix HacaxACHHH XBOHHUX BHAOB, npoHspacxaiomHX Ha K)xhom ypane. 

yMacTHHXH IV coBemaHHa c yAOBACTBopeHHeM OTMexHAH HaMCTHBuiHeca B nocACAHee BpeMa 
CBa3H xapHOAorHH H xapHocHcreMaxHXH pacreHHH c MOACKynapHOH (renoMHOH) CHCxeMaxHXOH, 
BbipaaHBiuHeca, b HacraocTH, b noaBneHHH na IV coaeiuaHHH oco6oh cexuHH «MeTOAbi MOAexynap- 
HOH CHCTeMaTHXH». B CBaSH c 3THM npHHHTO peUieHHe H3MeHHTb XpaAHUHOHHOe HaasaHHe COBema* 
HHH H npoBccTH B 2002 F. B EHH PAH V MewAyHapoAHoe coaeinaHHe no KapnoAoniii, 
KapHocHcreMaTHKe h MOAeKyAspnoH cHcreiMaTHKe pacTeHHd. PeuieHO xaxxe xoAaxaHCTBOBaTb 
nepeA PyccxHM OoxaHHHecxHM oOmecxBOM o6 oxxpbixHH b PEO cexuHH xapHOAOFHH, xapHocHCxc- 
MaxHXH H MOAexyAapHOH CHcxeMaxHXH pacreHHH. 

OprxoMHTex h ynacTHHXH IV coBemaHna no xapnoAornH h xapHOCHcrcMaxHxe pacreHHH 
OAaroAapHbi aa {^HnaHcoByio noAAepxxy coBcmaHHa PoccHHCxoMy 4)OHAy 45yHAaMeHTaAbHbix HCCAe- 
AOBaHHii (npoexT N9 98-04‘58083) h AHpexuHH EHH PAH, 

© B. r. fputp, A. B. PoduoHoe 

EoraKHHecKHH HHCTHTyr HM. B. JI. KoMapoea PAH noAyMCHO 13 VII 1999 
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«rEOBOTAHHKA XXI BEKA» — BCEPOCCHHCKAH 
HAYHHAH KOHOEPEHUHH, nOCBHmEHHAfl 100-JIETHK) 

CO ZIHfl POJKflEHHH H. C. KAMBIUIEBA 
(BopoHex, IS—18 ceuTflSpH 1999 r.) 

G. I. BARABASCH, G. M. KAMAEVA, N. Yu. CHLYSOVA. ^GEOBOTANY OF THE XXI CENTURY*, 
ALL-RUSSIAN SCIENCE CONFERENCE DEVOTED TO THE CENTENARY 
OF N. S. KAMYSCHEV (VORONEZH, 15—18 SEPTEMBER, 1999) 

C 15 no 18 ccHTsGpH 1999 r. b r. BopoHexe na 6a3e Kacjicapw SHonoinH h 3KOJiorHH pacTCHHH 
BopoHexcKoro rocyflapcTBCHHoro yHHBcpcHTera (BIY) npoBOjiHJiacb BcepoccHHCKaa naj^iHaa koH- 
({lepeHLiHB, nocBHuieHHaa lOO-neTHio co poxoeHMa H. C. KaMbiuieBa. 

B opraHH3auHH KOHcJiepeHUHH ynacTBOBanH rojiOBHOfi cobct no Shojiofhh MHHHcrepcTBa 
o6mero h npoctieccHonajibHoro o6pa30BaHHa PO, a.aMHHKCTpaiiHa BoponexcKOH o6n., FocyiiapcT- 
BeHHbiii KOMHTCT (FK) no oxpane OKpyxaiomeM cpeflM BoponexcKOH o6n., FopoflCKOfi komhtct 
3KoaorHH H oxpaHbi oxpyxaiomeH cpeflw h BoponexcKoe OTflCJicHHe Pyccxoro GoraHHMfecxoro 
o6mecTBa (PBO). B cootbctctbhh c nocrynHBuiHMH 3aaBKaMH b nporpaMMy 6buiH BKJiioMeHbi h 
onyGnHKOBaHbi b MaTcpnanax KOHcliepeHunn 62 aoioiafla h3 24 nayHHbix ynpcxjieHHH h syaoB 
18 ropoflOB H 3 aanoBCflHHKOB. PeanbHO CMonrn ynacTBOBaTb b KOH^iepenuHn cBbime 60 HejiOBCK. 
HanOonee uinpoKO 6buiH npeflcxaBjicHW Haynnue ynpexueHiM CaHKT-IleTepOypra, Mockbm, Hh- 
XHcro HoBropofla, Houixap-Ojibi, Boponexa h up. 

Co6paBuiHxca npHseiCTBOBanH npeflcraBHTejiH pexTopara BFV h FK no oxpaHc oxpyxaiomeH 
cpeflbi. O XHSHCHHOM nyiH, ochobhwx HanpaBjieHHRX pa6oT h odmcM HaynnoM Bxjia^ie H. C. Ka- 
MbimeBa paccxaaan npoifieccop BFV K. <I>. Xmcjicb. 

nepBbiH flcHb KOHcJiepeHUHH 6bui nocBamcH paccMOTpeHHio h oOcyxaeHHio Hexoxopbix o6me- 
TeopcTHHecKHX acnexTOB coapeMCHHOH reodoTaHHXH, a raxxe nepcnexTHsaM ee pa3BHTHa. KjiaccH- 
secxaa npoOjicMa c^iHTOueHonorHH — npHHUHnbi KJiaccM(|)MKauHH h opuHHauHH pacTHTCJibHocTH — 
o6cyxflajiacb B. H. BacKnesHHeM (BoTaHHHecxHii HHCTHTyx hm. B. Jl. KoMaposa PAH — BHH 
PAH) H B. C. HnaxoBbiM (CaHXT-neTepOyprcxHH rocynapcTBeHHbiH ^HBepcHrer — CIlGFy). B 
floxjiajie B. H. BacHncBHMa OTMeMena 6ecnepcnexTHBHOCTb HepapxHHecxoro noAxoaa h uejiecoo6- 
pasHOCTb HcnonbsoBaHHa rpaaneHTHoro Merona. B. C. Hnaxoa (b coaBxopCTBe c JI. A. Khphkoboh) 
oOocHOBan CBoeo6pa3Hyio xjiaccHcJiHxauHio BxaHMOOXHomeHHH b pacxHxejibHbix coodmecxsax, 
BKJlIOHaiOmHX 5 XJiaCCOB BXaHMOfleiiCTBHH, BHyrpH XOXOpblX KOHXpeTH3HpyK)TCa OTXieJIbHbie XHnbl. 

BHeiiriaHOBbiu AOKJia.a H). H. HeiuaxaeBa (CIlOFy) nocBamoH hci^xoahmocth ObicxpethueH 
opraHH3auHH (c HcnojibaoBaHHCM mcxorob pe;iyKUHH) mbccoboh oOpaOoxxH reoOoxaHHMecxHX 
MaxepHanoB, cxonHBiuKxca b (|)HTOueHapHax, — ana cocxaBJieHHa oOicxxhbhoh cboakh Bcero 
coOpaHHoro. 

CoBpcMeHHbie npeflCxaBncHHa o6 opraHHxauHH 6HoreoueH030B h CTpyxType pacTHxeJibHoro 
noxpoBa nposBynanH b pane cooGmcHHii npeAcxaBHxejieH Mockbu h BopoHcxa. Tax, b AoxjiaAe 
O. B. Cmhphoboh (Hchtp no npoOjiCMaM sxojiorHH u nponyxTHBHOCTH necoB PAH — UnSHllJI 
PAH) H H. A. ToponoBOH (TaMOoBcxHH rocynapcTBeHHbiii yHHBepcHTCT (FV)) noxa3aHO, hxo wia 
craOHJibHocTH 6HoreoueH030B hcoOxoahmo corjiacoBaHHoe pasBHXHe nonynauHOHHux mosbhx «xjiio- 
HeBbIX» H nOAHHHeHHbIX BMAOB. B CBBSH C 3XHM, nO MHCHHIO BBXOpOB, nOnyjlBUHOHHblH nORXOA B 
OHoreoueHoaonnH hojixch cxaxb xeopexHHecxoH ochoboh xoHuenuHH coxpaHCHHa 6Hopa3Hoo6pa- 
3Ha. JI. B. SayrojibHOBOH (Un3Hnn PAH) paccMoxpeHW ochobhuc noJioxcHHa xoHuenuHH «Hepap- 
xHHecxoro X0HXHHyyMa», a xaxxe npeflcxaBaeHHC o pacxHxejibHOM noxpOBe xax coBoxynnocxH 
BaaHMOACHcxByiomHX nonyjiauHH h nenpepbiBHbix, nepapxHMecxH conoAHHHCHHbix Moaanx. 

IIoAXORbi H MCxoAbi nonyjiauHOHHOH Chojiophh Hcnojib30BaHbi xaxxe b pa6oxax BopoHexcxoH 
uiKonu, pexyjibxaxbi xoxopbix HxnoxeHbi b cepHH ROXJiaAOB K. O. XMenesa H-ero yneHHxoB. SasHCH- 
Mocxb cxpyxxypw nonynauHH ox xHna cxpaxeiHH BHfla (cxenHbie bhojichtu h naxHenxbi) paccMoxpeHa 
B AoxjiaAe K. O, XMeaesa h A. H. KHpHxa. IIonynauHOHHO-xoHcopxHBHbie HccnenoBaHna npencxaB- 
neHbi B paOoxax K. O. XMejieBa cobmccxho c B. B. Herpo6oBUM h A. A. A^aHacbesbiM. B. B. Herpo- 
6ob H3JIOXHJI npeACxaaficHHe o HajiHHMH b 6HoreoueH03e HenpepuBHOH cexH BsaHMOAencxByiomHX 
xoHcopuHH pa3JiHHHoro xHoa — xoHcopuHOHHoro xoHXHHyyMa. B AoxjiaAe A. A. A^iaiiacbeBa b 
xanecxBe AexepMHHBHxoB xoHCopuHH BnepBbie paccMaxpHBaioxca ipHGbi-MaxpoMHuexbi. OOocHOBana 
axxyanbHocxb nonyjiauHOHHo-xoHCOpxHBHoro ananHsa rpnOoB b MOHHxopHHre axocHCxein. 

TeopexHHCCXHe Bonpocbi ynpaBACHHa npoAyxuHOHHWM npoueccoM b axocHcxcMOX HSAOXCHbi 
A. F. KpbLiioBbiM (Boponexcxaa aecoxexHHHecxaa axaACMHa — JITA). ABxop paxBHBaex xoHuen- 
UHKJ noxenuHajibHOH npoAyxxHBHOcxH pacxHxcJibHbix cooOmecxB. HpoOneMaM ycxoHHHBocxH h 
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KpHTHHecKoro cocTOflHH^ jiecHbix 3KOCHCTeM nocBHmcH AOKJiaA A. K. H6parHMOBa (HKxeropoAc- 
KHH ry). Hm npcAnoxcH opHniHanbHMH MexoflHMecKHH noflxoj^ k BwaBJicHHio CTencHH narpeccHB- 
Hbix yioiOHeHHH. BsaHMOCBBBb cocraBa pacTHxejibHOCTH b SKOCHCxeMax necocxenH h ryMycoBoro 
cocxasa no^B paccMOXpeHa b AOKJiaAe B. 11. AxxbipueBa (BEY), JEoKaaA H. B. EopsKOBa (HHxero- 
poacKHH ry) c coaBXOpaMH nocBameH MexofloaoiUHecKHM BonpocaM. ABxopu KOHCxaxHpyiox 
BJiKHHHe CHcxcMHOH napaflHrMbi B reo6oxaHHKe h CMHxawx HeoGxoflHMbiM HayneHMe (J)yHKUHOHanb- 
HOCXH 4)HxoueH030B B paMKBX CHCXcMHoro noflxofla Ha ypoBHe jiaHmua(|)xa. 

OcxajibHbie flOKJiaflH 6buiH nocBamcHM xeopexHKo-npHKJiaflHWM BonpocaM. O. JI. JIhcc (Moc- 
KOBCKHH rocyAapcxBeHHbiH 3fHHBepcHxex — MPy) roBOpHJia o npo6aeMax 6oaoxOBefleHHa Ha pyfiexe 
BCKOB. BaxHCHuieH sajaaMCH aBJiaexca paapaGoxxa GasoBOH chcxcmm perHOHajibHoro 3KOJiorHHecKoro 
MOHHxopHHra GojioxHbix CHCXCM H co3flaHHe B pesynbxaxe reoHH<|)opMauHOHHOH CHCxeMW (rHC). 

B Aoioiane H. K). Xabi30B0H (BIY) paccMOXpeHo BJiHaHHc reoJioro-reoMop<|)oaorHHecKHx 
ct)aKxopoB Ha ^JOp^npoBaHHc pacxHxeJibHoro noxpoBa BoaoeMOB. Asxop CHHxaex HeoxexxoHHKy 
KOMiuieKCHbiM (fjaxxopoM, fleiicxByiomHM onocpeflOBaHHO nepea reoMop(|)OJiorHfb BOijocGopoB h 
peMHbix flOBHH Ha ocoGchhocxh pycBOBoro npouecca h cxencHb 3KOXonHMecKOH pacHJieHCHHOCXH 
BojioeMa Ha aoKajibHOM h perHonajibHOM ypOBnax h onpeaenaiomHM aaxoHOMepHOCXH paaBHXHa 
pacxHxeabHoro noKposa KOHXHHCHxajibHWx BOflocMOB. 

T. B. BepexHaa h A. B. BepexHOH (BIY) cooGmuaH o6 ocoGcHHOcxax aecocxennoro komh- 
neKca Okcko-JIohckoh paBHHHU h CpeanepycCKOH BoaBbiuiCHHocxH. lloKaaaHo, hxo HayneHMc 
jiecocxenHoro KOMiuieKca, ero oxflcnbHwx sjieMCHXOB h perHOHajibHwx aapnanxcB saxHo Aaa 
nojwepxaHHa hx onxHManbHoro cooxHOuienHa b ycnoBnax aHxponoreHHoro BOSfleficxBHa. IIpHHHHb! 
H uHKJiHMHOCTb nepeyBjiaxHCHHa acMCJib aecocxenHoro KOMnjieKca pasGHpaaHCb A. B. AxxbipueBbiM 
(Bry). OxMCHeHa HCoGxoAHMOCxb ynexa, ouchkh h Kapxorpa4)HpoBaHHa nepeyBJiaacHeHHbix acMeJib, 
ana Hero npeaaaraexca MexoflHKa c HcnoJibaoBaHHCM a3pOKOCMHHecKOH ct)oxOHH(i)opMauHH. JI. B. 3a- 
yroJibHOBa h H. H. HcxoMHHa cooGmHJiH o pesynbxarax onpeAeaenKa noxcHUHaabHOH pacxHxeJib- 
HOCXH aecHOH KaxeHbi b noAsone XBOHHO-uiHpoxoAHCXBeHHbix necoB. JI. A. XyKOBa h K). A. Ho- 
poroBa (MapHHCKHH lY) AajiH xapaxxepHCXHKy xoMHbioxepHoro GaHxa reoGoxanHHecKHX onHcaHHH 
H noxasaJiH b03M05KH0CXh ero HcnoabaoBaHwa npH npoBeACHHH reoGoxaHHnecKHX HccaeAOBaHHH. 

JloKAaA A. H. ^eAopoBOH h E. B. IHyHeabKO (BIY) nocBameH BonpocaM GHOHHAHxauHH 
ropoACKOH cpeAM c HcnoabsoBaHHeM Mop^waoro-xHMHHecKHx npHanaKOB ApcBecHWx pacxeHHft. 
ABxopaMH ycxaHOBJieno, hxo BAHaHHe aarpaaneHHH aBXOxpancnopxa na ApesecHbie pacxeHHa cxoaho 
c BoaAeHcxBHCM BbiGpocoB MexaanyprHHecKHx npeAnpHaxHH. 

HacxHbie Bonpocu (^HXouenojiorHH h SKOAorHH GbuiH npeAcxaBJieHbi cxeHAOBWMH cooGmennaMH, 
coAcpxaHHe xoxopwx moxcho oGbCAHHHXb B 3 HanpasacHHa: 1) (J)HXOHHAHKauHa ropOACKHx h 
aHxponoreHHO-xpaHc^JopMHpoBaHHMx xeppHXopHH, 2) reoGoxaHHHecxaa xapaxxepHCXHKa KOHxpex- 
Hbix pacxHxejibHbix cooGmecxB, 3) poAb cnopoBwx aaeMeHXOB b (J)HxoueH03ax (GpHOAHxeHoaorHHec- 
KHe HccaeAOBaHHa). 

rio npocayuiaHHbiM AOXJiaAaM paasepHyaacb oxcHBAennaa AHCxyccna, b KoxopoA npHiianH 
axxHBHoe ynacxHe B. H. BacHJieBHH, B. C. Hnaxos, K. O. XMeaes, C. C. Xoaoa (EHH), 
O. B. CMHpHOBa, JI. B. SayroAbHOBa, K). C. HeitiaxaeB, n. B. AxxbipueB, A. F. KpbuioB, 
B. n. FaHHHGaji (EHH), B. 11. BepexHHKOB, A. K. HGpaniMOB h ap- 

ynacXHHKH KOH(|)epeHUHH GbUIH eAHHOAyiHHbl BO MHeHHH O BbICOKOM ypOBHC HayHHblX HCCAC- 
AOBaHHH reoGoxaHHKOB BopOHexcKoro yHHsepcHxexa h BbipasHAH GaaroAapHOcxb coxpyAHHxaM 
Ka(})eApbi GHOAorHH h 3KOAorHH pacxeHHH 3a GoAbuiyK) paGoxy no nexxoA ee opraHHsauHH. 

B npHHaxyio peaoniouHK) b Kanecxse BaxcHeAuiHX bouiah cneAyiomHe noAOxeHHa. 

1. Bbicoxaa oGmaa oueHKa npocAyinaHHbix aokabaob (ocoGeHHO HCCAeAOBaHHa moaoaux 
yneHux). 

2. HeoGxoAHMocxb coAcAcxBHa b co3AaHHH HoBoro nenaxHoro oprana — cneuHaAbHoro xypnaaa 
no reoGoxaHHKe. 

3. nepeH3AaHHe yneSHHxa B. C. HnaxoBa h JI. A. KhphkoboA no 4)HxoueHOAorHH. 

4. OpraHHaauHa paGoxu nocxoaHHO AcAcxByiomeA UIXoah aaa moagabix yncHbix no ochobhum 
npoGaewaM ^HxoueHOAorHH (coynpeAHXCAH — EHH, PEO, MfllY, CriGIY). 

5. ripoBeACHHe onepeAHoro coaemaHHa no reoGoxaHHKe b cenxaGpe 2000 r. (r. KpacHOAap). 

KoH(|)epeHUHB aaBepuiHaacb AsyMa doxaHHHecxHMH BKCxypcHaMH b aanoBeAHHXH «JlHBHoropbe» 

(BopoHexcxaa o6a.) h «raAHHbH r^opa» (JiHneuKaa o6a.). 

© r. H. Bapadaui, F, M. KoMaeea, H. K). Xjimoea 

BopOHexcKHH rocyaapcTBCHKbiH rioAyMeMo 30 XI 1999 
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K cm. T. r. BermyzuHou, Jl. M. Jlomoeou, c. 39 



Ta6jiHua. AHaxoMHa Kopw bhaob Fraxinus. 

I — CJiojKHbie cHTOBnaHbie nnacTHHKH F. americana, 2 — npocrwe cHxoBiiaHbie njiacxHHKH F. excelsior, J — KpaxMajibHue 
sepna b miexKax nyMCBOfi napenxHMbi F. mandschurica, 4 — KpHcxaJuiHHecKHfi necoK b KJiexxax nyMCBOfi napenxHMbi 
F. americana, 5 — xpaxMajibHbie sepna h KpHcxajuiHHecKHii necOK b KJiexxax nyMeBoii napenxHMbi F. excelsior. MacuixaCHaa 

nHHeHKa: I — 3, 5 — 10 mkm; 4 — 5 mkm. 




K cm. O. H. EojiduHou, c. 57 



Ta6jiHua. yjibxpacTpyKTypa Chlamydomnnas pseudopertma. 

I — BerexaTHBHaa icneTKa; 2 — anuKajibHaa nacrb kjictkh, nananjia; 3 — oCojiOHKa; 4 — BereTaTHBHaa KJiexKa; 5 — cJjparMCHx 
nonacxH xjiopoiuiacxa c napeHOHAOM; 6 — (JjpaxMCHx KpynHOfi BerexaxHBHofi kjicxkh c JiapoM. 1,5 — cpeaa Ns 12: 2 — 4, 6 — 
cpeaa Ns \. e — BaKyonb, ec — BHyxpeHHHfi cjioii o6ojiohkh, <) — aHKXHOcOMa, k3 — KpaxMajibHoe sepao, Kon — KpaxManbaasi 
o6icna;iKa napeHOHaa, m — Maxoxoaapiia, hc — aapyxcaua cnoii oCojiohkh, o — oConoHKa, 03 — ocMHO(J)HnbBoe sepao, n — 
napeacaa, tin — nnasMaacMMa, c — cxiixMa, ce — cOKpaxaxenbaaa BaxyoJib, cn — cxpoMa napeaoHaa, xji — xjioponaacx, xp — 
xpoMaxaa, m — xunaKoaau, n — Jiapo, nd — aapuiuKO, no — xaepaasi oCoaOHKa. MacuixaCaaa naaeaxa: I, 4 —6 — 1 mkm; 

2, 3 - 0.5 MKM. 



K cm. H. M. Ejioxuhou, B. B. HacmyK, c. 123 



Plate I. Sequoioxylon canadense, holotype (specimen N 21). 

/ _ growth rings, tangential line of traumatic vertical resin canals, transition from early to late wood: 2 — pits on tracheid 
walls and cross-fields, traumatic vertical resin canals: 3 — 2—3-seriate pits on tracheid walls: 4 5 — 1-seriate rays. 1,5 — 
x24: 2_ 4 — X 103. 1 — cross section: 2, i — radial section: 4, 5 — tangential section. 
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